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PREFACE 
This report is one of many studies produced over the past 150 years 
supporting, opposing or objectively evaluating a waterway to connect the 
Gulf of Mexico to the Atlantic Ocean. Those who read or study this report 
should do so from their own, position with respect to the proposed Cross 
Florida Barge Canal and identify any biases introduced in the study. 
The principal investigator and author and the study team have no 
position pro or con respecting the proposed Cross Florida Barge Canal. 
However, we do make significant judgments and assumptions in the . study 
about such variables and factors as land uses, land productivities, carry-
ing capacities, demands, costs, values and futures. Every possible effort 
was made to establish the credibility, authenticity, relevancy and reason-
ableness of all such data and assumptions used in the study. 
In some cases data produced by Federal, state and local agencies, by 
other contractors, by scholars or scientists were used either because of 
their official nature, because they were judged to be the best available 
data or because such data represented a significant viewpoint. In other 
cases data were collected or developed by the study team from the various 
sources for specific applications in the study. In all cases the data are 
reported as used so readers and users can judge their validity in the context 
of specific uses and interrelationships. 
This study does not necessarily provide one with a direct answer about 
whe ther or not to build the p roposed Cross Florida Barge Canal. One of its 
major contributions is to organize the existing data from conflicting points 
of view, about competing uses and limited resources so that citizens and 
ii 
officials can better understand the gains and losses or the net changes 
which any of several possible alternative courses of action are likely to 
produce. The focus of the study is on how could the 137,575 acres of lands, 
waters and habitats in the Cross Florida Barge Canal area be put to the 
best possible use? Specifically, what are the real social benefits and 
costs (economic and enviropmental) of the recognized, viable alternatives 
for the Oklawaha River Valley and Lake Rousseau? 
A methodology is used in which many of the objectives and goals expect-
ed from the resources of the CFBC study area are developed and spe~ified. 
Since all of these sometimes conflicting goals and objectives c?nnot be 
reached with the resources available, one must seek to achieve the "highest 
and best uses" for the available resources. At this point we depart from 
relatively known and stable relationships such as productivity of a fishery 
versus productivity of a forest versus productivity of a waterway to the 
relatively uncertain and dynamic areas of "values." What is the worth of 
a fishery or a forest or a waterway today and tomorrow? Values are complex 
expressions of intrinsic properties, relative scarcities and human wants--
further definition must be left to philosophers. 
Each solution, as presented here, contains a series of selected values 
for each specified alternative, given certain goals, resource constraints 
and price assumptions. The choice of alternative can be registered by 
observing and valuing the gains and losses of both economic and environ-
mental values. The "highest and best use" (the preferred solution)'· is 
that alternative (or a mix of alternatives) which comes closest to satisfying 
the perceived combination of goals. In a market system it would be the much 
sought"optimum" condition. Technically, in this study, the "highest and 
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best use" is that which produces the least total deviation from the 
achievement of the specified goals. 
The study is designed to assist citizens and officials in a democratic, 
public decision-making process regarding the best use of a National resource 
in a conflict situation in which competing objectives and goals are largely 
exclusive. A barge canal cannot be built without incurring social, economic 
and environmental benefits and costs. A wild and scenic river cannot be 
developed without incurring a different set of social, economic and environ-
mental benefits and costs. Is there a balance or a point of convergence 
which can be reached? The alternatives presented will indicate. some of the 
significant measures of value for any choice, relative to other choices, 
i.e., the major consequences of any decision can be evaluated quickly and 
directly. The final decision is a function of the responsibility and 
leadership of the various publics, the community, the state and the Nation. 
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INTRODUCTION 
It has been reported that the question of the feasibility of an 
inland navigation passage across the Florida peninsula was suggested 
during Mr. Thomas Jefferson's administration (Wright, 1937). Subsequently, 
such studies of connecting the Gulf of Mexico to the Atlantic by a 
navigable waterway have been proposed periodically either in the Executive 
Branch (since 1818) or in the Congress (since 1824, beginning with the 
18th Congress, 1st Session). Apparently the first official survey for a 
"Cross Florida Barge Canal" was authorized by Congress in 1826. The survey 
was conducted by General Bernard and the results were published in Senate 
Document No. 102, 20th Congress, 2nd Session in 1829. Four alternative 
routes were considered in the "Bernard Report." 
In the many surveys and studies emanating from the efforts to construct 
a cross Florida navigation route the basic difficulty has always been that 
of questionable economic justification. However, the non-economic objections 
have been important either in modifying the proposed routes or in requiring 
designs which were expensive or impractical. The non-economic discussions 
of a cross Florida canal have largely been related to considerations of 
ground water supplies and contamination during the first century of effort. 
In the latest half century, important considerations for the impacts 
of a canal on the natural environment were recognized. The Committee on 
Applied Ecology of the Ecological Society of America, in 1937 endorsed an 
effort to discourage and defeat any legislation for the construction of 
the Florida Ship Canal. Although the endorsement defined the Ecological 
Society of America as " ... scientists concerned with the relations of plants 
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and animals to their environment ... " the substantive objections to the 
project were based on potentially adverse geologic and hydrologic impacts 
and on insufficient economic benefits to justify the costs (Wright, 1937, 
p. 2). 
Even though the scientific and lay interests in conservation of natural 
resources have a longstanding historical recoro the concepts of environ-
mental preservation, i.e., the reservation of natural habitats and related 
ecosystems from perturbation, are quite recent. This expanding concept of 
a broad "public trust" for natural, and environmental resources, whether 
privately or publicly held, became politically viable in the late 1960's 
as a National objective. Environmental quality is now recognized in National 
water resources planning as an objective at least equal to the accepted 
National objective of economic development (WRC, 1973). It became 
obvious that a higher quality of life for Americans must include not only 
the present costs of maintaining a quality environmtnt but a certain element 
of redress for earlier abuses of the environment (defined as the land, air, 
waters, space, surroundings), especially those abuses related to waste 
discharges and excessive consumption (including development). It has 
become more difficult and expensive in both the public and private sectors 
to ignore environmental quality while pursuing economic objectives. 
Since the cross Florida canal project(s) have been languishing for 
nearly two centuries through great canal and road building eras, several 
wars and economic depressions and booms, the Cross Florida Barge Canal 
(CFBC) naturally became a focal point for the growing environmental 
interests, vis-a··vis economic development, the traditional raison d 'etre 
for water resources projects. For nearly two centuries the question of 
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the feasibility of a cross Florida navigable waterway had been asked largely 
in terms of whether or not the benefits from transportation savings and 
National defense would be sufficient to justify the public's investment. 
During the latest construction period, beginning in 1964, the added dimen-
sion of the environment surfaced as an identifiable public objective. It 
became necessary to evaluate and enumerate potential envi ronmental damages 
as a real cost of any water resources development project, whether or not 
such costs could be easily quantified or made commensurate with construction 
costs. These concerns for the environment have l ed to considerable activity 
in the development of methods and models of quantifying enviro~ental values 
with respect to enhancement, preservation and use of resources. 
If one seeks to find a source of the changing attitudes toward the 
environment and natural resources it can be found in both metaphysical and 
economic concepts of values.. In the ·metaphysical concept of value there is 
an intuitive recognition that certain natural states of being are valuable 
merely for their existence, i.e . , without any direct economic justification. 
In the traditional economic concept of; value t here exists a cause, that is, 
increasing demands and/or decreasing supplies of the resources. It is 
usually difficult to deal with these concepts of value without engaging 
in circular reasoning because the ultimate goal or the objective cannot 
be clearly specified with respect to the use of resources. 
In order to demonstrate the process of decision making f or multiple 
objectives with respect to the use of natural resources one must specify 
certain expectations or goals . These may be in e i ther physica l or 
monetary terms. However there are at least three sets of common denominators 
through which one may develop a s ense of the val ues being exchanged by the 
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use, development or alteration of a natural resource. These denominators 
are the land itself in physical quantities (acres, hectares, etc.), the 
productive physical capacity of the land (timber growth, apartments, etc.) 
and the economic capacity (rent, market price, etc.). It is both 
convenient and conventional to evaluate the uses of a resource area in 
terms of the land used, i.e., the physical measurements and in terms of 
the economic results expected in net values, either monetary or social 
benefits or both. 
These latter concerns produce two related concepts with respect to 
land uses in modern societies. The first is that of "land use .capacity," 
a static concept,which may also be defined as benefit capacity or payoff 
capacity,which reflects technological productivity. The second is that 
of "highest and best use," a dynamic concept of adjusting or choosing 
uses of land to reflect changing economic relationships. It is easy to 
see that the two concepts are not mutually exclusive. 
It is also easy to see that the most useful approach to the very 
practical question of how we should use the natural resources of the 
Oklawaha River Valley is that of specifying sets of realistic goals for 
the resource and observing the expected economic and physical impacts of 
achieving the goals. Of course, if it is not within the use capability 
of the resource (the land plus associated technology) to satisfy all of 
the expectation~ then priorities must be esta~lished with respect to the 
absolute or relative importance of the goals. In this manner one may 
adopt various alternative sets of goals, i.e., economic and/or environ-
mental, and observe the combinations of uses which provide the highest net 
values. One may also observe which combinations provide the highest net 
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values. For example,one may specify that given environmental parameters, 
such as a rare species habitat, be maintained regardless of cost or effect on 
net benefits. 
The existing impasse in the use of the Oklawaha and Withlacoochee 
Rivers for a navigable waterway can be studied from this point of view. 
That is, what is the highest and best use of these resources? 
As evidenced in the long history of these cross Florida waterway 
proposals the traditional economic justification (benefits in excess of 
costs) has been most uncertain and often negative. Given that substantial 
funds have been spent in the area, that significant institutional changes 
have been introduced and that substantial resources have been preempted 
from their presumed highest and best uses by the inconclusive construction 
of the CFBC project, the thrust of this study is to develop a set or series 
of alternative uses of the affected Oklawaha and Withlacoochee Rivers 
which would be compatible with the concept of "highest and best use" of 
these two natural river resources. 
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SCOPE OF THE HIGHEST AND BEST USE STUDY 
This study is a supplement to the secondary impact analysis of the 
proposed Cross Florida Barge Canal project. The basic study has been 
referred to as a "restudy report and environmental impact statement." 
The restudy report was to include an analysis of various alternatives and 
to address all major issues that have surfaced during the history of the 
project. An early phase of the supplementary, secondary impact analysis 
suggested that the completion of the canal would not likely induce sub-
stantial locational decisions in the project area. It was then proposed 
that efforts be made to develop "other projects that would provide the 
benefits sought from the barge canal at lesser social and environmental 
costs." 
The basic intent of this modification of the plan of study was to 
determine if benefits sinilar to those expected fran construction of 
the canal could be produced from non-canal alternatives at a lower economic, 
environmental and social cost. This modified work statement for a supple-
mentary, secondary impact analysis of the proposed Cross Florida Barge 
Canal was expected to produce four separate documents related to the non-
canal alternatives. The second of these documents has been referred to in 
the plan of study as the "highest and best use study" (Lake Oklawaha and Lake 
Rousseau) . This particular document was to be produced as a separate study 
(section 5 of this modification) as only one of three specific alternatives. 
The highest and best use study applies in two geographic areas, i.e., 
"the free flowing Oklawaha River, its forested valley, the adjacent Ocala 
National Forest and such other adjacent areas as the contractor deems 
6 
necessary ... and the region of Lake Rousseau." The intent of this study is 
to develop an economic-environmental analysis that would guide decision 
makers, including the public, in reaching informed judgments respecting the 
future uses of the Oklawaha River Valley area and the Lake Rousseau area. 
The highest and best use study should be particularly concerned with develop-
ing estimates of the economic and environmental benefits to be gained from 
developing the Oklawaha River Valley area and/or Lake Rousseau into a 
National public use area. Several types of public use areas, varying in 
intensity of public use, have been suggested. These public uses would in-
clude the development of the two areas into a National wild and scenic 
river or into a National recreation area or into a wildlife area or into a 
specialized tourist center focused on the natural Oklawaha River and its 
immediate environs or into some combination of these uses. 
A contract statement of work also contains the suggestion that such 
development of the Oklawaha River Valley might include its restoration to 
conditions existing prior to impoundment of the Rodman Pool or some other 
level of development believed to be sufficient for a viable economic-
environmental analysis. The plan of study also envisioned that an 
environmental-economic analysis would consider an evolutionary restoration 
of the Rodman Pool area and the Eureka Pool area from its existing status 
to a mature river valley with associated hammocks, swamps and forest, 
including native habitat, for wildlife, aquatic species, waterfowl, etc. 
The basic thrust for this supplemental study of the highest and best 
use for the Oklawaha River Valley (and Lake Rousseau) was to develop a 
coordinated, feasible plan which gives full and complete consideration to 
the development of the natural features of the Oklawaha River Valley 
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including the adjacent Ocala National Forest and related tributary features. 
The substantive issues to be studied and developed for these altern-
atives would include: (l) an evaluation of the value of a preserved natural 
area, (2) evaluations of present and potential land uses in the corridor, 
(3) an imaginative listing and analysis of viable alternatives for the 
Oklawaha Valley and Lake Rousseau, (4) an evaluation of the demands for 
recreational development in Florida and in the Oklawaha Valley, (5) an 
economic-environmental analysis of the potential of the Oklawaha River 
Valley for development at various levels of intensity, at alternative levels 
of Federal financing. 
After reviewing the contract proposal requirements the Institute of 
Natural Resources of the University of Georgia through its Associate Director 
proposed to undertake the highest and best use study by making an application 
of methodologies developed for similar balancing of economic-environmental 
objectives for other projects. The essence of the proposed study by the 
Institute of Natural Resources was to suggest alternative uses for the 
Oklawaha River Valley and Lake Rousseau, given certain assumptions: (1) the 
existing state of affairs, (2) a capital budget limitation not to exceed 
that proposed for the Cross Florida Barge Canal and (3) the use of readily 
available forecast of demands for various non-canal uses of the land, water, 
capital and other resources and (4) best available estimates of 
the derived demand for the resource of the CFBC study area. 
The basic procedures for the research plan were to: (1) survey the 
Oklawaha River Valley and Lake Rousseau areas to obtain estimates of 
features, locations and conditions as they now exist and as they might be 
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METHODOLOGY FOR THE HIGHEST AND BEST USE STUDY 
Background. Historically, the Cross Florida Barge Canal project has 
generated, if not controversy, at least uncertainty with respect to the 
benefits and costs expected from the project. The passage of the 
National Environmental Policy Act (NEPA) in 1969 was the legislative 
culmination of about a decade of intense national interest in developing 
a sensitivity to environmental degradation and the importance of main-
taining certain environmental features. The basic thrust of NEPA was to 
require that Federal agencies, when undertaking Federally funded or 
sponsored projects, give full consideration to the environmental impacts. 
The imposition of NEPA on the previously well-established methods of 
economic analysis to justify Federal involvement in natural resources 
development served in the early years only as a negative consideration. 
As the advantages and need for environmental considerations have been 
recognized the methodologies and procedures for balancing or considering 
simultaneously both the economic and environmental impacts and objectives 
have been developed. 
Concurrently with the development of NEPA, the U. S. Water Resources 
Council (WRC, 1973) was charged with the responsibility for developing a 
sys tem which would consider the enhancement of environmental quality, 
social well-being and regional e conomic development in the planning and 
evaluation of water resources projects simultaneously with the benefit 
cost analysis (National economic development). These efforts , which 
began with the Water Resources Planning Act of 1965, culminated in 1973 
with the publication and adoption of a set of dual objective s for the 
10 
planning and evaluation of water resources projects. These two objec-
tives are the now familiar environmental quality objective and National 
economic development objective. The publication of the "Principles and 
Standards," as this document was known, did not solve the problem of how 
one equates the economic and environmental objectives. Each Federal 
agency was left with the responsibility of developing its own procedures 
for achieving quantifications of economic and environmental values. 
Traditionally, economic values have been summarized in the familiar 
benefit cost ratio. The benefit cost ratio is a single-valued, determin-
istic estimate of the expected net economic benefits from an investment. 
The product measured in economic development was the increase in the 
vaJue of the Nation's output of goods and services (GNP). The criterion 
for planning, design and selection of projects was to maximize the 
benefit cost ratio or the-net benefits or, at least, to obtain a positive 
benefit cost ratio. 
However, the environmental quality objective has remained largely a 
subjective output measured by the management, conservation, preservation, 
creation, restoration or enhancement of the quality of certain natural 
and cultural resources and ecological systems. The question remains one 
of how to equate subjectively determined values for environmental quality 
with quantitatively determined values for economic outputs. 
The situation is one in which a single, qeterministic value such as 
a benefit cost ratio or a net present value is not necessarily the deter-
mining factor with respect to the use, development and management of a 
natural resource. We are faced with a problem of developing a system to 
simultaneously consider multiple objectives. In this case, we are 
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interested largely in the two objectives of economic development and 
environmental quality. This approach recognizes the 
partial answers received when analyzing investment decisions on the basis 
of only a single criterion such as maximize profits or maximize net 
present value or maximize sales. When considering multiple objectives 
one does not maximize. One must develop a system in which a satisfactory 
balance of the two objectives is achieved. This balance is one which 
approaches an optimum condition although one may never be secure in the 
knowledge that an ultimate optimum has been achieved. 
Goal Programming. There are several mathematical techniques avail-
able which purport to achieve equivalency between noncommensurate values 
such as economic benefits and environmental values. One of the more 
simple and more effective techniques for achieving equivalency between 
economic and environmental values is known as goal programming. This 
technique requires the following steps which are all advantages to the 
analyst, the planner, the public and the decision makers. 
The first step is to develop an inventory of certain basic data to 
include the supplies of and demands for natural resources in the project 
area. The classification of these resources, along with an enumeration 
of the various demands for both economic and environmental outputs, is an 
important step in recognizing the limitations of the resource wit~ respect 
to all of the possible uses . 
Thesecond step is to develop, insofar as possible, all of the feasible 
alternatives for the resource with respect to various intensities of 
development and nondevelopment. This particular activity, the discovery 
of alternatives, is largely an art and requires public input from those 
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affected by the resource development decisions. 
The third step is to develop a set of budgets with respect to devel-
opment cost. One must recognize the capital as well as OMR resources 
which will be required and available for the project. 
The fourth step is to quantify the various expected project outputs 
in terms of either dollars of benefits expected or in physical units of 
various outputs such as river miles, shoreline miles, water quality in DO 
or wildlife habitat. 
The next step is to establish, subjectively or quantitatively, a set 
of desired goals for each objective. In this study we have specified 
only two basic objectives, economic development and environmental quality. 
However, for each objective and for each alternative we must establish a 
set of goals which we wish to achieve. The goal programming model can 
then be manipulated to determine the extent of achievement for each of the 
goals established as desirable or wanted. 
When a goal is set ,to achieve exactly, this means that there is some 
level of goal achievement which is highly desired or constraining and 
that one does not wish to either underachieve or overachieve. Any alter-
native or plan of development which does not exactly achieve the desig-
nated goal would be unacceptable. Such exact achievement would normally 
be specified for a highly valued or very costly environmental goal such as 
a rare species habitat or a minimum level of water quality. When we 
permit overachievement, i.e., penalize underachievement, of a specified 
goal we are willing to accept a production or output in excess of the 
specified goal level. For example, we would be willing to accept an 
excessive output of hunting and fishing days or a higher than minimum 
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water quality level. Conversely, underachievement, i.e., penalizing 
overachievement, of a specified goal infers that we are willing to 
accept a project which includes an output for this activity which is less 
than the specified goal. For example, underachievement of costs is 
desirable. 
Once the above conditions have been satisfied, the data then can be 
analyzed by the goal (linear) programming technique to minimize the sum 
of the deviations from the specified goals. Once a solution is obtained, 
one can look at the particular mix of economic and environmental objec-
tives which have been satisfied within the resource and budget constraints 
and the goals sought. It is easy to see that this operation provides 
only a satisfactory (not necessarily optimum) result which includes a 
mixture of both economic and environmental outputs. This in effect is a 
very real solution since it is rare, in the real world of investment and 
economic decisions, for the solution to maximize any one goal or objec-
tive. 
The analyst, in seeking to develop a feasible alternative with 
respect to a resource base such as the Oklawaha River Valley, may attach 
penalties for deviating from a specified goal and thus establish a hier-
archy of preferred goals for the objectives one wishes to seek. In this 
manner goals may be ranked subjectively according to their relative 
importance. Higher priority goals are satisfied in preference to the 
lower priority goals. A successful goal programming model is dependent 
upon the experience and judgment and the available data base of the 
participants in the goal-setting process. 
At this point in the analysis, the best results can be obtained by 
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displaying the solutions for the initially specified goals before other 
professionals and especially to the interested publics. These knowledge-
able parties may then wish to rearrange the priorities or specify a dif-
ferent ranking of goals. Any subsequent rearrangement of goals will 
produce a different set of results with respect to each of the outputs 
from the proposed project alternatives. One can then judge the relative 
cost of seeking a given goal in preference to some other goal. For 
example, if one of the initial goals was to give priority to the develop-
ment of a wild and scenic river, one would see the results of such 
priority in the various units of outputs, provided by the wild and scenic 
river such as general recreation user days, hunting or fishing days, or 
timber production in dollars or acres. If the priorities were rearranged 
to emphasize or prefer tourism development to a wild and scenic river then 
the component results for a given expenditure and budget level would be 
different. For example, one would achieve a different level of activity 
for general recreation user days, for fishing and hunting days and for 
forestry production. 
The key to establishing a good goal programming operation would be 
to observe the changes in each of the component goal achievement levels, 
e.g., general recreation, hunting and fishing and timber production, 
which results from a change in the goal priorities from preferring a wild 
and scenic river to preferring tourism develop~ent. One would expect 
that tourism development would produce more general recreation qctivities 
and less timber production. 
Participants in the goal programming exercise can then use their 
experience and expertise to judge whether the gain in general recreation 
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from tour.tsm development is worth the cost of forestry production fore-
gone in the wild and scenic river preference. Subsequent iterations of 
the goal programming model may be used to produce different solutions in 
response to different goal levels and priorities or to different con-
straints and thus eventually produce a satisfactory solution which 
balances the economic and environmental objectives in response to local 
preferences (or National preference if appropriate). 
The process of setting goal levels is critical to the success of the 
goal programming process and to the solution derived. The setting of 
goal levels is a policy decision with respect to the basic questions of 
how much to spend and what kinds of outputs are desired. The goal pro-
gramming process forces the administrator or the political decision body 
to make formal and explicit estimates or judgments about the goals 
desired. The opportunity -to establish a formal quantitative goal state-
ment and to modify that statement when the expected total costs are 
observed is the attribute which makes goal programming both administra-
tively feasible and economically effi~ient in arriving at a satisfactory 
solution. 
Highest and Best Use Application. The technique of goal programming 
is an excellent medium to explore the concept of the highest and best use 
with respect to resource utilization. As noted earlier the concept of 
highest and best use is a relative concept whi,ch refers to the incessant 
striving to obtain the best uses of land resources. The highest and best 
use concept is a goal which is persistently sought by land owners and 
tenants. The highest and best use concept refers to the use of land for 
those purposes which promise the highest return--given the management, 
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capital, technology and other resources which the owner or land user can 
-bring to bear on the productivity of a given stock of resources. In this 
sense, a natural resource such as land or a river valley is considered to 
be at its highest and best use when it is being used for that purpose or 
combination of purposes wherein the highest comparative advantage is 
realized relative to other uses. 
This concept includes the consideration of both the carrying 
capacity (or productivity) of the resource and the relative demand for 
the various products or uses to which it may be committed. In this con-
cept the relative scarcities of particular resources and the ef.fective 
demands for the various products which can be produced therefrom are 
recognized. The priorities to which a given natural resource is devoted 
are a function of the individual choices of owners, governments and other 
interested publics concerned with the present and future uses of natural 
resources. The concept of highest and best use includes consideration of 
the total private and social return to the interested publics. These 
returns would include not only monetary values, such as ren4 but also the 
intangible and social values,including wildlife and fishery habitat areas. 
The highest and best use to which a given natural resource may be 
dedicated can shift with changes in the existing technology, with the 
demand for either the products of the land or for the resource itself and 
with the changing carrying capacity, or product.ivity, of the resource. 
Therefore the concept of highest and best use recognizes a progression of 
land or natural resource use regimes on a decreasing scale from a highest 
use capacity to the lowest use capacity. A profile of shifting use capac-
ities would begin with the most intensive uses such as commercial and 
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)r land user can industrial or urban activities and continue with progressively decreasing 
-sources. In this use capacities to residential uses, agricultural uses, forestry uses, 
is considered to generally ending with recreational and wildlife habitat lands comprising 
that .purpose or the least intensive productive capacities (Figure 1) . 
:t.dvantage is Ecologists and environmentalists often propose that the least desir-
able resources for agricultural, residential and other higher use capac-
carrying ities may in fact be highly productive in the sense of energy or biomass 
ive demand for productivity. However attractive the arguments for the productivity of 
j. In this con- such areas as marshes, swamps and river valleys, ~uch productivities are 
the ef.fective not well recognized in the economic system. 
herefrom are The social value for such resources must be derived judgrnentally on 
ource is devoted the basis of their perception as a public good. A river valley, a rare 
rnrnents and other species or public education becomes a public good when society recognizes 
uses of natural a National value which exceeds, for the society as a whole, the values of 
consideration of that resource in a private or public use developed in response to the 
blics. These bidding and benefit cost evaluations in the market. The usual sequence 
en~ but also the of events is that a particular portion of beach, estuary, marshland, 
ery habitat areas. river swamp or canyon is about to be converted from a lower to a higher 
esource may be use with respect to the workings of the highest and best use principle. 
ogy, with the The critical question citizens must ask is whether or not interven-
source itself and tion into the normal market processes of highest and best use are 
he resource. warranted in the public interest. If so, the public implicitly assumes 
a progression of that priorities established in the normal private and public (political) 
le from a highest 
markets are improper or inappropriate. The result is a public choice 
hifting use capac- with respect to the allocation of land and other natural resources to 
ornrnercial and 
such uses as cities, residences, transportation systems, national forests 
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Present 
Value 
of a 
Resource 
Highest and Best use 
Urban Uses 
Agricultural Uses 
Areas 
Decreasing Productivity (Carrying Capacity) 
Figure 1. A Generalized Illustration Of The Concept Of Highest And Best 
Use, Indicating The Points Of Transfer (1,2) From A Lower To 
A Higher Valued Use. 
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Summary. This technique of goal programming applied t0 the question 
of the highest and best use of the Oklawaha River Valley will not provide 
an answer directly on the correct choice. However, this technique will 
display in both economic and environmentaL or physicaL terms the expected 
gains and losses for various alternative uses of the Oklawaha River Valley. 
The goal programming technique will allow decision makers and citizens to 
judge the magnitudes of the benefits foregone or the costs incurred to 
protect and enhance a resource which may very well produce a higher 
economic and/or social value as a public good. In which event,. the 
highest and best use is determined subjectively and supra to the normal 
allocative processes. 
The goal programming technique applied to the determination of the 
highest and best use for the Oklawaha River Valley (and Lake Rousseau) is 
a quantitative method of measuring simultaneously the economic and envi-
ronmental tradeoffs which are incurred when various alternatives or 
priorities are selected with respect to the use of these resources. How-
ever, the priorities and goals are set subjectively so that the technique 
produces a realistic combination of decision making data and criteria for 
choice, formally organized so that judgments may be developed on the basis 
of a series of marginal or incremental changes in value with respect to 
various economic or environmental objectives . . The opportunity to observe 
changes in economic benefits and costs as well as in physical units of 
the resources affected provides both citizen and public official a useful 
decision making tool, especially when such decisions must be made outside 
the normal transactions channels. 
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REACHES CONSIDERED IN THE HIGHEST AND BEST USE STUDY 
Six reaches were designated by the Corps in its description of 
scenarios for the restudy reports. The highest and best use study will 
consider only four basic reaches (Figure 2). These reaches will include: 
(l) Buckman Lock to Eureka Lock and the associated lower Oklawaha 
River below Rodman Dam (Rodman Reach), 
(2) Eureka Lock to Bert Dosh Lock (Eureka Reach) 
(3) the upper Oklawaha River (Upper River Reach), and 
(4) Dunnellon Lock to the Gulf of Mexico and the associated lower 
Withlacoochee River (West End Reach) . 
Rodman Reach. Buckman Lock to Eureka Lock Reach consists of the 
associated lands within the study area to include, where appropriate, the 
immediate area of the Oklawaha River downstream from Rodman Dam to the 
St. Johns confluence. For certain alternatives the activities expected 
to take place downstream from Rodman Dam in the Oklawaha River would be 
estimated and included in the highest and best use considerations. This 
has been done because under "abandon,'' "preserve and maintain" or the 
"restore to the original conditions" options certain impacts would occur 
and uses would be made in the lower Oklawaha River. These uses of the 
lower Oklawaha would be essentially those provided if the natural river 
conditions were maintained either from natural river flow or from releases 
at Rodman Dam. Basically, the inclusion of this segment of the Oklawaha 
has been made for convenience and handling of economic, land use and other 
data. The outcome of the highest and best use would not be substantially 
affected by exclusion or inclusion of this particular segment in the 
Rodman Reach area. 
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Eureka Reach. The Eureka Lock to Bert Dosh Lock Reach will be 
considered in the highest and best use study with respect to: 
(l) completion of the authorized alignment, 
(2) construction of the upland alignment with Rodman Pool at both 
20 ft. MSL and 18 ft. MSL, or 
(3) adoption of the alternatives specified under either the 
"preserve and maintain existing works" or the "restore to 
original conditions" options. 
The alternative alignments in the Eureka Reach will be considered in the 
highest and best use study since these alignments were designed to reduce 
negative environmental impacts. The "construct the authorized alignment" 
alternative is included to give appropriate consideration to the desig-
nated land use areas, the benefits and the costs which would either be 
incurred, foregone or affected under any of the "do not construct" 
alternatives. The Eureka Reach is the most difficult to handle because 
of its existing construction status, the location in Florida and the 
critical balance of economic and environmental relationships in the asso-
ciated areas of Silver Run and Silver Springs. 
Upper River Reach. The upper Oklawaha Reach has been added under 
the highest and best use study so that appropriate consideration may be 
given to alternativE· uses and development of the upper Oklawaha for such 
purposes as a wild and scenic river or a scenic river park or a national 
recreational area. The Upper River Reach will extend from the confluence 
of the Oklawaha with the authorized alignment of the CFBC project, 
excluding that portion of the study area included in the Eureka Reach 
downstream of Bert Dosh Lock. The southern limit (upstream) of the 
Upper River Reach will be the Moss Bluff Lock and Darn south of Route 464. 
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West End Reach. The Dunnellon Lock to Inglis Lock study area con-
tains the subsections referred to as Lake Rousseau, the Inglis Reach, the 
Gulf Reach and as the Withlacoochee area. The basic description of this 
Reach in terms of the highest and best use study would include those 
areas affected by any changes in the operation of the proposed CFBC 
project between Dunnellon Lock and Inglis Lock and between Inglis Lock 
and the Gulf Terminus. This would include Lake Rousseau and any areas of 
the Withlacoochee River downstream of the confluence of the CFBC ar~a 
with the Withlacoochee River through Inglis Dam and/or Inglis Lock and 
the associated by-pass down the Withlacoochee River to Withlacoochee Bay, 
terminating at Chambers Island. 
This inclusion of the Withlacoochee River will be considered for 
certain alternatives for developments of Lake Rousseau which would affect 
the River. This would include certain river-associated activities on the 
Withlacoochee River downstream of Inglis Lock or Inglis Dam and may 
involve certain efforts or expenditures for development. The recreational, 
fishing and hunting activities, including the associated aquatic, fishery 
and wildlife habitats, would be basically those expected from the natural 
Withlacoochee River with Inglis Dam being maintained and operated in 
accordance with plans suggested by the Corps of Engineers. The inclusion 
of this area would not significantly affect the choice of alternatives 
with respect to the future of Lake Rousseau. ~he study group feels that 
the inclusion of the lower Withlacoochee downstream of Inglis Lock and 
Dam is preferred to the exclusion of this particular reach of the 
Withlacoochee when evaluating alternatives. 
Summary. The highest and best use study envisions four basic 
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four basic 
reaches: the Rodman Reach, the Eureka Reach, the Upper River Reach and 
the West End Reach. This study does not include the Summit Reach but 
concentrates on the Oklawaha River Valley and Lake Rousseau. The alter-
natives proposed for the highest and best use of the Oklawaha River 
Valley and Lake Rousseau will be considered relative to each of the four 
reaches independently and for any combination of two or more of thP 
reaches for a particular alternative or set of alternatives. In the 
final analysis of the highest and best use, it is possible to have a 
combination of alternatives each of which would serve a different basic 
purpose. For example, one reach may be used for a wild and scenic river 
while another reach may be used for development of tourism. 
The highest and best use of the Oklawaha River Valley would be that 
combination of uses which will provide for this area of Florida (basic-
ally the four-county area of Putnam; Marion, Citrus and Levy Counties) 
an optimum mix of both economic and environmental values. These values 
will be described in both dollar and physical terms so that the cost of 
navigation benefits claimed can be reckoned in terms of miles of scenic 
river lost or conversely, the miles of scenic river gained can be 
reckoned in terms of dollars of reservoir fishing benefits foregone. 
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FEASIBLE ALTERNATIVES FOH THE OKLA~-JAHA RIVER VALLEY (AND LAKE ROUSSEAU) 
Basic Alternatives. The study team for the highP.st and best use 
analysis of the Oklawaha River Valley (and Lake Rousseau) considered 
eight basic alternatives with respect to developing viable uses for the 
Oklawaha River Valley. This approach enables one to develop a series of 
scenarios in which the highest and best use may vary along the river. 
Specifically, it is conceivable that the highest and best use would be 
different for each of the Oklawaha River reaches designated in the 
restudy reports and could be different through time for each changing 
priority (Figure 1). 
The eight basic alternatives considered were: 
(1) commerc1al navigation, 
(2) general recreation, 
(3) business development, 
(4) agricultural developmeflt 
(5) wildlife developmPnt, 
(6) forestry development, 
(7) fishery development, and 
(8) tourism development. 
These basic alternatives, d e scribAd below, were the original points of 
interest. They were modified during the study and combined with Corps of 
Engineers' scenarios to produce a set of operational alternatives for 
which goals were sought. 
1. Commercial Navigation. This basic alternative is defined as the 
development of the Oklawaha River Valley, the Withlacoochee River Valley, 
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including Lake Rousseau, and the summit reach between the two rivers for 
the purpose of barge traffic and other commercial and recreational r1avi-
gation. This alternative implies that the public interest would best be 
served by the development of commercial navigation. In this alternative 
the authorized project (or an appropriate alternative such as the Eureka 
upland alignments with Rodman Pool at either 20 or 18 feet MSL) would be 
constructed by the U. S. Army Corps of Engineers in cooperation with the 
I 
Florida Canal Authority and other interested publics. The cost incurred 
would be the additional capital cost (post 1975) to develop the Cross 
Florida Barge Canal according to the approved or amended general design 
memorandum (GDM). The total costs would also include the associated real 
and intangible losses, both economic and environmental, foregone in the 
development and operation of the Cross Florida Barge Canal. Additional 
costs would be expected in the operation and maintenance of the Cross 
Florida Barge Canal during its project life. 
The benefits produced by this alternative would include the trans-
portation savings from reduced navigation costs and any induced naviga-
tional or industrial-commercial activities generated as a result of canal 
development. Additional benefits would include those from broadwater 
(reservoir) recreation and fishing associated with the water control 
impoundments for the Barge Canal. As previously noted, this alternative 
provides one of the more complete data bases for the highest and best use 
study. For some of the nonquantified environmental goals these data serve 
as a surrogate for these costs and benefits. This alternative includes 
the best available estimate of willingness to spend public monies and of 
the expectations with respect to participation in canal-associate d 
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2. General Recreation. The recreational development alternative 
cannot be exclusively separated from most other types of development. 
Howeve r, the recreational alternative would involve a conscious effort to 
provide the more acceptable and popular types of general outdoor recrea-
tion such as hunting and fishing, camping, hiking, trail riding, boating 
and other activities which would not be associated with a commercial 
theme park . This type of development would not be restricted by the 
stringent requirements of a wild and scenic river or a wildlife area. 
Recreational development is defined for this study largely in terms of 
attracting the s e rious outdoor-oriented resident population and some 
tourists to the Oklawaha River Valley to enjoy its facilities and amen-
ities. 
The capital investment for recreational development would be consid-
erably less than for a theme park or for any other tourist-oriented 
development. Recreational development may involve a larger variety of 
management plans for the Oklawaha to include different types of recrea-
tional. experiences for the various stretches of the river. For example, 
the recreational alternative would most likely involve a combination of 
broadwater recreation {reservoir fishing and boating) together with some 
river recreational opportunity {canoeing and fishing). The recreational 
altern ative may involve investments largely by the public sector. How-
ev er certain aspects of the recreational deve lopment could be managed by 
the private sector {i.e., lodging, food and other consessionaire type 
operations). 
The r ecreational alternative would emphasize development to meet the 
28 
recreational needs of both tourist and resident populations. These would 
include hiking trails, bike trails, camping sites, picnic tables, boat 
launching facilities, swimming beaches, nature trails and others. In 
addition to general recreation the Oklawaha River Valley could be inten-
sively managed to include stocking for put-and-take hunting and fishing. 
This type of recreational development would include hunting, fishing and 
other types of direct participation for both tourist and resident popula-
tions. 
The recreational development alternative could include a well-planned 
private development of the river corridor or possible state and local 
development of the area as a recreational park. However, a most likely 
development which would encompass all of the resources of the Oklawaha 
River Valley may involve one or several types of Federal development. 
Such development would be most likely to occur by Congressional author-
ization under the auspices of the National Park Service or the Forest 
Service. In this instance either the National Park Service or the Forest 
Service could be authorized and funded to develop a national recreation 
area or to promote the intensive recreational activities permitted in 
certain National forests. 
3. Business Development. This alternative is one in which the 
basic emphasis or the highest priority for the future of the Oklawaha 
River Valley would be given to that of business development. This would 
include investment, either private or public, to produce commercial, 
industrial and residential activities. The cost incurred for this option 
would be largely the incentives required, including such things as util-
ities, water and sewer services, development of a labor pool, and direct 
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investment to provide the productive capacities. The business develop-
ment option also brings with it opportunities for additional environ-
mental cost such as effluent discharges. The benefits from business 
development would be largely those associated with traditional economic 
values such as increases in population and employment, increases in 
personal income and the ~stablishment of the area as a growth center. 
Business dPvelopment was measured largely as a change in land use to 
urban or equivalent high valued uses. This criteria provides a surrogate 
for the present value of expected business developt.tent but does not 
include income multipliers or other secondary impact inflators. Business 
development potential would appear to be particularly strong in the 
Eureka and West End reaches. 
4. Agricultural Development. This option would presume agriculture 
to b e the highest priority for the future development of the Oklawaha 
River Valley. This option would be financed primarily through the private 
sector with only small public investments in such things as drainage, 
flood control and perhaps supplemental irrigation. The cost of developing 
an agricultural alternative would include the land preparation and other 
production systems necessary to develop an agricultural industry, prob-
ably in those commodities which are already produced in the area. These 
would include livestock (grazing), horsebreeding, citrus production and 
row crops. The benefits from agricultural development would again be 
those of the generat ion of add i tional personal income and emp loyment as a 
result of agricultural activities. Environmental benefits from agricul-
tural development would include such things as the reservations of certain 
areas, i.e., swamps and riverine areas and other land areas of low 
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fertility for aquatic, and terrestrial wildlife habitat. The environ-
mental costs would include pesticide and nutrient runoffs and erosion. 
Agricultural development was of little significance in the model and was 
therefore combined with forestry development as a single agriculture and 
forestry alternative. 
5. Wildlife Develop~ent. The wildlife development option {largely 
that of a "natural area"), is the least intensive in terms of human util -
ization of the Oklawaha River Valley {and Lake Rousseau). Although 
development of the Oklawaha as a natural area would produce certain 
general recreation, tourist, fishing and hunting benefits, it c.ould not 
be maintained as a natural area and at the same time permit intensive 
development to produce maximum economic benefits from either tourist or 
resident uses. The development of a wildlife or natural area alternative 
in the Oklawaha River Valley could be undertaken as a federally financed 
project under several existing Federal progran1s with authorization and 
funding by Congress. 
One option would be to develop the area as a scenic river park in 
which the major use would be oriented toward sight-seeing and educational 
activities. In this suboption facilities development would be minimal 
but may include both land and Wdter access along the river. In many 
respects a scenic river park would be similar to a coastal zone sanctuary 
in which educational, research and other leisure type activities predom-
inate. 
Another natural area development which could be promoted by Federal 
interests would be that of a wildlife refuge under the sponsorship of the 
Bureau of Sport Fisheries and Wildlife. The wildlife refuge would permit 
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Another option, and the on8 which has received widespread attention, 
has been the possibility of including the Oklawaha River Valley in the 
system of National Wild and Scenic Rivers. The Oklawaha River could 
qualify in whole or in pa~t either as a wild river, a scenic river or a 
recreational river. The Oklawaha could be developed and managed under 
the Department of Interior or perhaps by the Forest Service (Ocala 
National Forest) or jointly. The Oklawaha has been studied and evaluated 
for inclus1on in the National Wild and Scenic River System but .at this 
time does not have a large base of support because of the existing and 
potential construction in the Rodman and Eureka reaches. 
The wildlife development or natural river area development alterna-
tive may also include such activitie s as a National Park System natural 
area or a National Forest Wilderness area, primitive area or scenic type 
area. 
6. Forestry Development. This ·option would utilize the existing 
resources of the Oklawaha River Valley primarily in the production of 
lumber, pulpwood and other forest derived products. The cost would 
include the land and capital cost necessary to d e velop and maintain a 
viable forest industry including the necessary transportation and/or 
manufacturing and processing activities. Forestry development in the 
Oklawaha River Valley could b e pursued at two diffe r ent l evels of manage-
ment with different results with respect to both cost and benefits. 
One management option would be to allow natural succession to take 
place, merely harvesting the products as they mature or reach ma rketable 
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stages. An alternative management option would be to develop a planta-
tion system (plne and hardwood) under intensively managed and controlled 
conditions. This latter option would be more damaging to flora and fauna 
of the area and may or may not increase the net economic benefits, 
depending on the relationships of management costs to increased produc-
tivity of harvestable pro9ucts. 
Significant environmental and economic benefits from a forest devel-
opment alternative would be the associated wildlife habitats, hunting and 
fishing and favorable water quality contributions. These benefits . could 
be produced under either private or public (National Forest) ownership 
and management. However, one would expect a system under National Forest 
management to produce more recreational and wildlife type activities 
through direct supplies of access and facilities as a result of the 
Forest Service multiple use management plans and ope rations. 
7. Fishery Development. This alternative was conceived as an 
emphasis on the potential of the fishery and fishing aspects of the 
Oklawaha and Withlacoochee Rivers. Since the fishery is largely recrea-
tional and only nominally commercial, this option was used as a goal for 
recreational fishing. The fishery development option was not a viable 
alternative. 
8. Tourism Development. This basic alternative presumes that the 
Oklawaha River Valley could be developed intensively for tourism. Tourism 
in this sense is defined as those capital intensive operations in which 
large numbers of people are induce d to participate in the activitie s 
provided. Tourism development would include the normal efforts of devel-
opment commissions and welcome stations to promote tourism in this 
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northcentral section of Florida. A concP.rted tourism development effort 
in the Oklawaha River Valley could include one or more of several possi-
bilities. 
One possible future would be to center the tourist attraction around 
an amusement or theme park. In this case, the park would utilize the 
natural features of the O~lawaha River as the central inducement for 
tourists to visit and spend in the area. Recent successes with theme 
parks have shown that they need not nr~cessarily be located in the immedi-
ate vicinity of a metropolitan area. However, they must be near enough 
to utilize the supporting transportation systems such as airline connec-
tions and interstate interchanges. This particular option would require 
a substantial capital investment which would be provided largely by the 
private sector. 
One attractive option for tourism development in the Oklawaha River 
Valley would be a natural river hased tourist complex. This has been 
described basically as a system of tour boats, camps, lodging facilities 
and widely dispersed commercial and natural ct ttractions throughout the 
length of the Oklawaha, especially from Palatka to Silver Springs. It is 
well known that a successful tourist and freight traffic operation was 
conducted on the Oklawaha from about 1850 to about 1920. The basic idea 
in the natural river tourist complex would b e to provide the tourist a 
destination point in which he could enjoy a cruise on a particularly 
beautiful river or a significant portion of such river and e njoy such 
things as wildlife , birds, aquatic species and the adjacent forest at a 
leisurely pace from the river . 
A commercial suc cess of this option would require a substantial 
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educational program in which tourists would have an opportunity to learn 
about the geology, biology, the forestry and other aspects of the 
Oklawaha River. Again, the major investment for thi.s option would be 
largely oriented to the private sector although some portions of the Ocala 
National Forest or other federally acquired areas could be developed by 
the public sector for uses associated with tourism. This particular sub-
option would require substantial public investment to restore the 
Oklawaha to its original conditions. An adjunct to a commercial tourist 
development in one or more reaches of the CFBC area would be that of a 
national recreation area in an adjacent reach for complementary objec-
tives. 
A less likely tourism development possibility would be that of 
creating a managed native animal preserve or even a non-native wild animal 
preserve. In the latter case, a wild animal preserve simulating condi-
tions in Africa and including largely African species could be developed. 
The vastness of the Oklawaha River Valley would provide an opportunity to 
develop such wild animal preserves in a setting and habitat of sufficient 
variety and quality to approach conditions in their natural surroundings. 
This would be a less intensive development than the theme park but would 
provide a less competitive situation with respect to the large number of 
theme parks already operating in Florida. In fact, such a natural area 
theme park would very likely provide an attractive relief from the more 
commercial theme parks. 
The tourism development alternative is one which dominates the 
Florida scene. Even the most cautious estimates of participation rates 
seem high relative to comparable non-Florida areas and to U. S. averages. 
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The Florida tourist industry is enormous--about 24 milliop tourists annu-
ally who spend about 8.6 billion dollars ($26 per person per day) and 
average staying about 12 days on each trip. About three-fourths of these 
tourists visit Florida for the express purpose of vacationing. A signif-
icant number of these tourists expect to participate in outdoor or 
natural-area-related activities (43% in water sports, 29% in general 
outdoor recreation, 25% in the enjoyment of natural scenery). Only 17% 
look forward to night life activities while 40% expect to participate in 
commercial attractions. Even modest assumptions about the participation 
in a given competitive attraction (among the many available) will produce 
substantial visitor days (activities or benefits) and ex~enditures 
(economic activity or income). It is difficult to identify demands for 
other uses of natural resources which exceed those for tourism in Florida. 
Summary. The basic alternatives, and the suboptions for 
development, provide a scale of uses for all or any combination of 
reaches in the Oklawaha River Valley and Lake Rousseau which could be 
developed to meet the needs and priorities for various economic and 
environmental objectives. The adoption of any alternative as the desired 
futur e for the Oklawaha River would provide some benefits in each of the 
other categories. However, this sequence of scenarios will define 
various intensities of development which could be undertaken with or 
without the Cross Florida Barge Canal project. These basic alternatives 
will be e xpande d in the goal programming mode l and described more specif-
ically under the. operational alternatives. The operational alternatives 
when combined with the Corps of Engineers scenarios for the CFBC Restudy 
provide the framework for the objectives and goals for the goal program-
ming mode l and define the feasible operational alternatives. 
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()f>ERATIONAL AL'fF.RNATIVF.S 
~escripti~!_"l· Eight. operational alternatives were of sufficient 
interest to be considered in the highest and best use study for the 
future of the Oklawaha River Valley: 
(1) Construct the authorized alignment, 
(2) Construct the Eureka Upland Rodman at 20 fee t MSL (R20) al1gn-
ment., 
(3) Construct the Eureka Upland Rodman at 18 feet MSL (Rl8) align-
ment, 
(4) Abandon without development, 
(5) Restore to original conditions, 
(6) Restore to original conditions with: 
a. wild and scenic river, 
b. national forest, 
c. national r ecreation are a, 
d. wildlife area, 
8 . scenic river·park, 
f. tour 1st. development, 
g. agricultural anct forestry cteve lopment 
(7) Preserve and mainta1n exist1ng works, 
(8) Preserve and maintain with · 
a. national recreation area. 
These alternatives begin with the present status of the Cross Florida 
Barge Canal Project and involve several construct and nonconstruct alte r-
natives which must be r.onsid1'red with respect to developing a highest and 
b~st use solut1on. 
The first operational alte rnative is to construct the authorize d 
project. In this study we have c ons1de r ed the a uthor1zed proj ect to be 
tht~ authorized alignment as approved in the GDM. However, the latest 
(1976) benefit and cost data have been included for the highest and best 
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The restore to original conditions alternative is costly in that the 
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Oklawaha River would be returned largely to its original free-flowing 
condition. The study team assumed that the criteria for establishing a 
scenic river, a wild river or a game refuge could not be met unless the 
Oklawaha River was restored to near original conditions. 
The study group also included two options for the preserve and 
maintain scenario. First ~as the Corps ' definition of preserve and 
maintain existing works which included certain development facilities 
(Appendix Table D-15). Secondly, the highest and best use study team 
considered that a national recreation area development with a preserve 
and maintain prerequisite would be viable and feasible . Again, . this 
contribution to the desired goals would be evaluated in the goal program-
ming model for its contribution to the goal, or, specifically what is the 
deviation from the goa l using this d e velopme nt plan vis-a-vis some other 
alternative such as abandon or construct the authorized project. 
The combination of the operational alternatives above with the basic 
alternatives of deve loping a viable e nvironmental and economic climate in 
the Oklawaha River Valley (and Lake Rousseau) have been developed into a 
goal programming model in which the benefits produced and the costs 
incurred by setting differe nt priori t ies for each alte rnative can be 
observed and evaluated. This approach should b e very helpful in estab-
lishing a process for both informing the public of the full costs and 
benefits of each alternative and in reaching decisions about the prior-
ities whic h exist both at the local a nd national l e v e ls for the natural 
resources of the Oklawaha River Valley and Lake Rousse au. This set of 
operational alte rnatives will permit the addition of certain positive 
futures to the Oklawaha Rive r Va lle y other than those which would be 
provided by the authorized project or by abandoning the p resent situation. 
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StJMMARJ: OF BASIC AND OPERATIONAL ALTERNATIVES FOR THE OKLAWAHA RIVER 
VALLF.Y (AND LAKE ROUSSEAU) 
BASIC ALTERNATIVES: APPLICABLE REACHES 
1. Commercial Navigation All Reaches 
2. General Recreation All Reaches 
3. Business Development All Reaches 
4 . Agricultural Development All Reaches 
5. Wildlife Development All Reaches Except Summit 
6. Forestry Development All Reaches 
7. Fishery Development All Reaches Except Summit 
B. •rourism Development All Reaches Except Summit 
OPERATIONAL ALTERNA'l'IVES: 
1. Authorized ProJect (CFBC) All Reaches 
2. Eureka Upland R20 Alignment All Reaches 
3. Eureka Upland RlB Alignment All Reaches 
4. Abandon Wlthout Development All Reaches 
5. Restore to Original Condition All Reaches 
6. Restore to Original Conditions With: 
a. Wild and Scenic River Rodman, Eureka, Upper, West 
b. National Forest Rodman, Eureka, Upper, West 
c. National Recreation Area Rodman, Eureka, Upper, West 
d. Wildlife Area Rodman, Eureka, Upper, West 
e. Scenic River Park Rodman, Eureka, Upper, West 
f. Tourist Development Rodman, Eureka, Upper, West 
g. Agriculture and Forestry Rodman, Eureka, Upper, West 
7. Preserve and Maintain All Reaches 
B. Preserve and Maintain With: 
a. National Recreation Area Rodman, Eureka, Upper, West 
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An Oklawaha Wild and Scenic River. The United States Forest Service 
described a proposal to study the Oklawaha River under the National Wild 
and Scenic Rivers Act, Public Law 90-542 (USDA/FS, 1973). This proposal 
suggested that "approximately 47 miles of the Oklawaha River, from the dead 
river swamp ... to the St. John's River, are proposed for designation as a 
study river." The Oklawaha River was an original candidate to be studied 
under the National Wild and Scenic Rivers Act. However, the Oklawaha was 
not included in the act because of its proposed use as a part of the Cross 
Florida Barge Canal. The Forest Service proposal was to amend the National 
Wild and Scenic Rivers Act to include this 60% of the Oklawaha Eiver ~n the 
National Wild and Scenic River System. The proposed boundary would be 
obtained by proclamation and by transfer of the proposed CFBC lands which 
lie generally west and north of the existing Ocala National Forest from 
Sharp's Ferry to Palatka .. This proposal would have added approximately 
30,000 acres of land (by fee and lease) to the jurisdiction of the Forest 
Service as a part of the Ocala National Forest. 
The value of the Oklawaha River .Valley as a potential wild and scenic 
river is not so much the rare and endangered species habitat but rather the 
diversity of species which reside in the valley. Biologists indicate that 
over 300 species of vertebrates, exclusive of fishes, inhabit the Oklawaha 
River Valley area. These include some 33 species of amphibians, 59 species 
of reptiles, over 200 species of birds and more than 40 species of mammals. 
The aquatic fauna of the Oklawaha River Valley are also valuable not 
so much for the rare or endangered species but again for the large variety 
of species surviving in the area. Biologists have indicated that about 110 
species of fishes inhabit the Oklawaha River Valley area. This far exceeds 
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the species diversity in other rivers in the southeast. The diversity of 
vertebrate populations would indicate that the invertebrate populations 
are equally diverse and stable in supporting both the aquatic and terres-
trial populations. 
The historical and cultural features of the Oklawaha River Valley are 
somewhat limited. Settlements in the Oklawruta River Valley seem to have 
been at best temporary and sporadic. This factor contributes substantially 
to the credibility of the Oklawaha River as a relatively undeveloped and 
unaltered river outside of the existing Cross Florida Barge Canal impound-
ments and channelizations. The vastness of the river valley has limited its 
occupation by people, except those associated with navigation, agriculture 
and forestry, along the river course. The river has not been substantially 
perturbed by agricultural, residential or industrial development nor affected 
by associated effluent discharges. 
The basic criteria for consideration as a wild and scenic river is that 
the river be free flowing and unpolluted or restored to such condition. The 
designated river must be protected, deyeloped and managed to promote the 
public use and enjoyment of the scenic, fish and wildlife and outdoor recre-
ational values. Portions of the Oklawaha River have been impounded and 
channelized or otherwise removed from a free flowing and unpolluted condition . 
However, it is conceivable that restoration, as permitted in the National 
Wild and Scenic Rivers Act and as proposed as an alternative to the Cross 
Florida Barge Canal project, would be feasibl e and sufficient to qualify the 
Oklawaha as a National Wild and Sce nic Rive r. There are three categorie s 
which may be designated singly or in combination in the _ development of a 
wild and scenic river. These include designations of the entire river or 
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segments thereof, according to intensity of use, as a wild river, a scenic 
river or a recreation river. Normally, a designated wild and scenic river 
will include all three designations because of different natural or develop-
mental characteristics. The Oklawaha, given its historical background and 
existing status, could be easily developed within the criteria for these 
three designations. 
In this highest and best use study the operational alternative of a 
wild and scenic river was considered only under the "restore to original 
conditions" prerequisite. In order to meet the criteria for a wild. and 
scenic river most of the significant portions of the Oklawaha Rtver, including 
the Rodman, Eureka and Upper River reaches would require restoration in 
accordance with the Corps of Engineers scenarios designated for this restudy. 
In this study it is assumed that certain stretches of the river would 
be especially critical to its designation as a wild and scenic river. These 
include particular stretches within the Eureka, Rodman and Upper River reaches 
as follows: 
a. Moss Bluff lock and darn to downstream end of the channelized river 
should be developed as a recreational river, 
b. the end of the channelized area to the confluence with Silver Run 
and thence to Conner's Landing should be designated as a scenic 
river, 
c. Conner's Landing to Eureka (Highway 316) should be designated as 
a wild river, 
d. Eureka Lock to Rodman Darn should be designated as a recreational 
river, 
e. Rodman Darn to the confluence with the St. John's River should be 
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All boundaries and acreages shown in the Appendix Tables and included 
in the computer goal programming calculations were as designated on the 
Forest Service vegetation (VT) maps which were used as a basis for the highest 
and best use study. 
Additional criteria in developing the cost and potential for the 
Oklawaha as a wild and scenic river would include the following items: 
a. no clear cutting within 100 yds. of the river's edge on either side 
to preserve the natural scene as viewed from the river and to main-
tain a vegetated filter strip to insure the maximum potential water 
quality; 
b. full utilization of the river's surface by the public; 
c. public use of privately owned river banks by easement; 
d. allow existing buildings in all stretches to remain in place only 
if maintained; 
e. no buildings would be allowed on fee lands nor within 100 yds. of 
the river's edge on easement lands for the wild river designation; 
no buildings except designated access ramps and marinas within 
f. 
100 yds. of the river's edge, except those designated as part of 
the management plan, for the scenic river designated areas; no 
buildings would be allowed within 100 yds. of the river's edge 
and all recreational sites should be placed sufficiently far from 
the river's edge to avoid conflict with possible future designation 
as wild or scenic within those areas designated as recreational, 
especially Rodman Reach; 
all roads in the designated wild river areas would be at least 
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1ative are given in 
Table L-8 while changes in land uses from the base line conditions are given 
in Table C-8. Data on environmental considerations are given in Table E-8 
and requirements for facilities in a National Forest are given in Table F-8. 
Generally, the productive value of the area as a National Forest was measured 
by capitalizing the standing crop for two rotations to approximate the 50 year 
project life used for other costs and benefits. Productivities of upland 
areas were based on even-aged managed plantations while hardwoods and flood 
plain areas were assumed to be managed by selective harvesting and natural 
succession. 
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National Recreational Area Alternative. A National recreation area 
alternative would be one in which the major emphasis in use, facilities 
development and management would be devoted to the development of a National 
recreation area and any associated or compatible uses. Considering the 
demands for outdoor recreation related to tourism in Florida, the Oklawaha 
River Valley as a National,recreation area should be highly competitive. 
The data ' developed for this alternative are in strict accordance with 
the existing criteria for designation as a National recreation area. The 
basic criteria include the area to be designated which must be more than 
20,000 acres for most inland areas. However, since the Cross Florida Barge 
Canal area is a river-way the area requirement could be as little as 3,200 
ac r es. In this study area one could set aside 25,000 to 45,000 acres to 
protect the flood plain and provide sufficient additional acres on adjacent 
uplands for the required facilities of 400 to 1,000 acres. 
The Oklawaha River Valley, particularly the Eureka Reach, intuitively 
providP.s an outstanding opportunity to develop a National recreation area. 
This should be an especially attractive alternative given the proximity of 
privately owned facilities such as those at Silver Springs to augment and 
attract out-of-state visitors to the National recreation area. Additional 
attractions within one to three hours drive include Disney World, Cypress 
•:ardens and ~·7eeki Hachce Springs. Population centers which would meet the 
requirement for urban centers within 250 miles include the Tampa-St. 
Petersburg area, Gainesville, Orlando and Jacksonville. Outstanding access, 
r-specially to the Eureka Reach for out-of-state visitors is provided by 
Interstate 75 over which a large proportion of Florida's tourists travel. 
There are two options for management of Oklawaha River Valley as a 
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National recreation area. A National recreation area can be developed and 
managed by the National Park Service or by the U. s. Forest Service. Generally, 
management by the National Park Service is oriented toward management for 
general recreation purposes while management by the u. S. Forest Service would 
be oriented more toward management for hunting and fishing and other less 
intensive outdoor recreatiqn activities. The study team favors management by 
the National Forest Service, given the existing demands and supplies of 
recreational activities in the area. Management by the u. S. Forest Service 
would be less objectionable to interests represented by the Florida . Game and 
Fresh Water Fish Commission and to the local communities in the . CFBC area 
because of the National Park Service policy of limited or no hunting and the 
Park Service preference for preservation of the forest resources rather than 
harvest . 
Development as a National recreation area under Forest Service manage-
ment would be expected to generate substantial recreation user days, viz., 
5.6 million days on an average annual basis (Table D-3). Management as a 
National recreation area would also be expected to provide approximately as 
many hunting and fishing days as any of the other alternatives. However, it 
would be more attractive than the wild and scenic river or wildlife area as 
a tourist development. 
Management of the Oklawaha River Valley and Lake Rousseau as a National 
recreation area would not substantially affect .the expected goal contributions 
for environmental objectives (Table D-3). However, capital costs would 
exceed those for other natural area type activities. The estimated capital 
cost for a National recreation area would be approximately 60.8 million 
dollars with an annual OMR cost of $790,000. Additional data for capital 
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cost, OMR cost user days and facilities are given in Appendix Tables D-4 
through D-14 for each of the four reaches in the CFBC study area for the 
restore prerequisite. Data for the preserve existing works for development 
of a National recreation area are summarized and compared with the Corps 
of Engineers proposal in Table D-15. Specific data relating to land use 
and land use changes from the base line conditions are given in Table L-9 
and Table C-9. The expected environmental changes by reach are given in 
Table E-9 while estimated facilities requirements are given in Table F-9. 
A National recreation area, as proposed here, must be designated under 
a special act of Congress. The Oklawaha River Basin appears to meet all 
of the criteria for a National recreation area including the basic 
environmental conditions. 
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W1ldlife Area Alternative. The major purpose of developing an 
alternative for the Oklawaha River Valley as a wildlife area would be to 
preserve the river and swamp forest and associated uplands as habitat for 
those species which are dependent upon large, relatively undisturbed 
tracts for continued existence in central Florida. Such species include 
the Florida black bear, the Florida panther, the bald eagle and osprey 
among others. Designation of the CFBC area as a wildlife area would also 
provide substantial water quality and flood control benefits by maintain-
ing the flood plain, by reducing sediment and by reducing other run-off 
from the area. 
Designation of the Oklawaha River Valley for wildlife purposes would 
require dedication of all the lands within the Forest Service study area 
in both the Eureka and Rodman Reaches and should include the entire flood 
plain on the Upper Oklawaha River to Moss Bluff. It should also include 
the lower river from Rodman Dam to the St. John's River. These lands for 
wildlife could be acquired and managed by Federal and/or state agencies. 
In this study it was assumed tha·t sport fishing and hunting would be 
permitted in a designated wildlife area subject to the rules and regula-
tions of the Florida Game & Fresh Water Fish Commission. 
Flood-plain forest would be managed strictly for wildlife and no 
timber harvest would be permitted except to meet wildlife habitat and food 
requirements. Upland forest lands would be intensively managed for forest 
and timber products in accordance with a compatible forest management plan. 
Extensive public use of the river would be allowed and encouraged but 
managed to avoid conflict with the primary wildlife purpose. These 
public uses could include relatively open access to the river and the 
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development of selected facilities such as boat ramps. Management of the 
wildlife area could also include educational and interpretive services 
on a controlled basis to permit better public appreciation for wildlife 
and their natural surroundings. 
The expected goal contribution of a wildlife alternative for general 
recreation would be only ~0,000 user days per year. However, hunting 
days (wildlife development) would be higher than for most of the other 
alternatives. Both capital and OMR costs would be relatively low when 
the Oklawaha River Valley is operated as a wildlife area. Game habitat 
would be increased but other environmental factors would not be substan-
tially different from the other six restore alternatives summarized in 
Table D-3. Data by reaches for the wildlife area alternative are given 
in Tables L-10, C-10, E-10 and F-10. 
Several management options are available for the Oklawaha River 
Valley as a wildlife area. One of these is to develop the area under the 
Wilderness Act of 1964 as a National Wilderne ss Preservation System. The 
Oklawaha River could be devoted to recreational, scenic, scientific, 
educational and conservation uses as provided in the Wilderness Act. 
However, it may be difficult to qualify the Oklawaha as an area of 
"undeveloped Federal land retaining its primeval character and influence." 
Such designation would depend largely on the status of Ocala National 
Forest as a preservable wilderness system in u.nimpaired condition. 
It is possible for the manageme nt of the Oklawaha River Valley to be 
pursued as part 0f the national wildlife refuge system. As a national 
wildlife refuge the Oklawaha would be managed for the perpetuation of 
wildlife habitats 'for e ither migratory waterfowl or those threatene d with 
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extinction. In the Oklawaha area the eagle and osprey habitats may be 
sufficient to qualify. However, the area is not a significant migratory 
waterfowl area. Management of the Oklawaha River system as a national 
wildlife refuge would provide outdoor recreational opportunities but at 
a much lower level than those provided by a national recreation area. 
Perhaps the most rea&onable management alternative would be a com-
bination of U. s. Forest Service and Florida Game & Fresh Water Fish 
Commission management as a designated wildlife area. This arrangement 
would be administratively simple and may provide additional flexibility 
in the development of assuciated recreational access points and facil-
ities. 
Overall, the Oklawaha as a wildlife area is not expected to be 
competitive with other alternatives such as a national recreation area 
(recreation benefits) or a· wild and scenic river (environmental benefits). 
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Scenic River Park Alternative. The objectives of a scenic river 
park alternative are to provide recreational uses of the Oklawaha River 
Valley at a level somewhat more intense than those obtainable under a 
wild and scenic river alternative and less intense than those obtainable 
as a national recreation area. The basic theme of a scenic park would 
be to provide a corridor &t least 100 yards on each side of the Oklawaha 
River to serve as protection for the river banks, as a filter for run-
off, as protection for the aesthetics and solitude of the river and to 
provide an atmosphere of leisurely enjoyment of the natural Oklawaha 
River. 
Intuitively, one would expect any of the Upper River, Eureka and 
Rodman Reaches to be suitable as a scenic river park under the restore 
to original conditions prerequisite. However, a scenic river park 
should include that part o.f Silver Run from the confluence of the 
Oklawaha upstream to the Forest Service Study Area. Development within 
the scenic river park should be confined to that which does not intrude 
upon the natural river. Facilities a-nd parking areas should be located 
outside the scenic river park while marinas and launching ramps should 
be located at existing sites or preferably on feeder streams. Boating 
activities should be limited to low horsepower and relatively noiseless 
equipment. Timber harvesting should not be permitted in the protected 
area except for removals for navigation and sa.fety reasons. 
A scenic river park in the Oklawaha River Valley can provide special 
recreational opportunities related to the natural beauty of the Oklawaha 
River. Significant efforts should be included in a scenic river park 
management plan for educational and scientific activities for this 
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relatively unperturbed alternative. Certain areas may be managed for 
controlled or limited access if they are environmentally sensitive 
habitat areas. This alternative requires close cooperation and coordina-
tion among the Federal interests, the state interests and any private 
interests who develop the Oklawaha River Valley as a scenic river park. 
In any event the appropri~te focus for this alternative is on the river 
and the natural habitats of the flood plain. Facilities should be 
provided only as necessary to accommodate the river and nature-oriented 
activities at a leisurely pace. 
The scenic river park alternative provides about 3.3 million general 
recreation user days on an annual basis. One would expect the area to 
provide about the same number of hunting days as the wild and scenic 
river and national forest alternatives. Capital and OMR cost would be 
approximately the same as for the wild and scenic river alternative 
(Table D-3). Development of a scenic river park in accordance with the 
requirements described above would not significantly affect the environ-
mental objectives, partly because the; scenic river park would require that 
the Oklawaha River be restored to original conditions. 
Data for the goal contributions by reach for the scenic river park 
alternative are given in Table s D- 4 through D-15. Similarly to the other 
alternatives, all land use data and land use changes expected by the 
development of a scenic river park are given in Tables L~ll and c-11 . 
Environmental considerations and fac ilities required are gi ven in 
Tables E-ll and F-11, respectively. 
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Tourist Development. The tourist development alternative envisions 
the development of a concentrated tourist center, perhaps in only one or 
even a small part of one reach. A tourist development alternative would 
capitalize on the enormous demands for tourist attractions in Florida. 
However the basic theme for tourist development would be to focus on the 
natural features of the O~lawaha River. The current popularity of theme 
parks throughout the country would seem to indicate that a theme park 
focused on the Oklawaha River and properly developed would have some 
merit and would be able to attract a significant number of the 34 million 
tourists expected by 1990. 
One promising feature of a tourist development alternative would be 
to develop river excursions on the Oklawaha. Navigation on the Oklawaha 
was sustained from the St. John's to the headwaters lakes from about 1860 
to 1920. The head of navigation was ordinarily considered to be the port 
of Okahumpha. Total navigation on the Oklawaha River was about 153 
miles: St. John's to Orange Cree k 31 mile s, Orange Creek to Eureka 28 
miles, Eureka to Silver Spring Run 38 miles, Silver Spring Run to Lake 
Griffin 16 miles and Lake Griffin to Cow Ford 40 miles (Mitchell, 1947). 
Participatory tourist attractions such as excursions, floats and special-
ized mini-type adventures would be exceptionally attractive as a comple-
ment to the more commercial attractions in Central Florida. However, the 
excursions would likely be shorter (day or ha~f-day maximums) than those 
during 1860-1920, given today's prevailing p a ce. However, the average 
Florida tourist spends 12 days in Florida and a cleverly attractive 
natural river experie nce would generate substantial visitor days. 
The tourist d ev e lopment alte rnative is d e signed to attract 
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substantial private development with whatever complementary public devel-
opment which is required to protect the long-term environmental features 
of the Oklawaha River. This would basically involve private financing 
and operation of the excursion boats, lodges, camping areas, golf 
courses, second homes and commercial amusements. The study team assumed 
that the Ocala National Forest would be maintained and that access along 
the Oklawaha River would be improved for general recreation and other 
associated outdoor activities which could be permitted in a National 
Forest. 
The costs considered in this study would be only those to be com-
mitted by the public sector. It is assumed that private investment would 
be made to complement the public investment and to develop the private 
sector based on expected profits. Therefore a benefit cost analysis 
would not be required for purposes of this study. 
Some indications of the expected demand for tourist attractions in 
Florida can be gained from the data and forecasts for the tourist 
industry. The Florida Department of Natural Resources estimated that 
25.3 million tourists visited Florida in 1975. They expect 27.8 million 
tourists in 1980, 38.3 million in 2000 and 53.2 million in 2030. For 
this study, an estimated average annual tourist activity in Florida of 
34.5 million tourists for a 50-year project life extended from 1980 to 
2030 was assumed (Table P-1). 
In 1975 the 25 million Florida tourists spent 8.7 billion dollars 
for an average of $26 per person per day (Table T-1) . 
The most popular tourist activity is of course the Florida beaches 
(Table T-3). However 43% of the visitors look forward to participation 
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The expected land uses and land-'use changes are given for the tourist 
development alternative in Tables L-12 and C-12. The environmental and 
facilities impacts and requirements are given in Tables E-12 and F-12. 
These data provide the basis for establishing the goal levels to 
achieve in the goal progra~ing model. One might expect the tourist 
development alternative to dominate the goal programming model given the 
enormous size of this industry and the potential supplies of resources 
in the CFBC area. 
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Agricultural and Forestry Alternative. Agricultural development 
and forestry development are shown separately in the goals and were 
entered separately for the goal programming analysis. However, these 
two alternatives are considered together since the agricultural develop-
ment is a minor and relatively small part of the economic and environ-
mental considerations for the Oklawaha River Valley. The largest 
productive activity in the Oklawaha River Valley is that of forestry. 
These alternatives, agricultural and forestry, provide significant 
environmental benefits with the exception of game habitat. Intensive 
management of either agriculture or forestry, particularly the pine 
monocultures, significantly affect game habitat. Although concentration 
on forestry development produces significant increases in income from 
forestry, the associated decrease in wildlife development, general 
recrcntion and tourism development weigh heavily against forestry as a 
competitive alternative to tourism. 
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Summary. The Oklawaha is a blackwater, sandbottom stream with 
significant meander and swift currents in its unimpounded condition. 
This area of north central Florida is well endowed with surface lakes 
and subsurface drainage but does not contain a surplus of flowing rivers 
with the size and flow and navigability of the Oklawaha. The River 
Valley is highly productive of bottomland hardwoods which are valuable 
for both forest products and wildlife habitat. The hardwoods lie largely 
along the immediate river channel in the lower part of the valley. In 
addition to the coniferous flatwoods and sandhills at the highest eleva-
tions there are certain swamp forest communities of cypress stands 
generally described as cypress domes at the lower elevations. A few 
small stands of white cedar are found isolated in small swamps and the 
Oklawaha seems to be the southernmost limit for this species. 
The value of the Oklawaha River Valley as a potential natural river 
type area for any compatible development scenario is enormous with 
respect to terrestrial wildlife. It is not so much the rare and 
endangered species habitat but rather the diversity of species which 
reside in the valley which make the natural river valuable. Biologists 
indicate that over 300 species of vertebrates, exclusive of fishes, 
inhabit the Oklawaha River Valley area. These include some 33 species of 
amphibians, 59 species of reptiles, over 200 species of birds and more 
than 40 species of mammals. 
The aquatic fauna of the Oklawaha River Valley are also valuable for 
the large variety of species surviving in the area. Biologists have 
indicated that about 110 species of fishes inhabit the Oklawaha River 
Valley area. This far exceeds the species diversity in other rivers in 
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area in terms of the "highest and best use." The goal programming 
analysis which follows indicates the highest and best use consistent 
with the resources available, their relative productivities in the 14 
operational alternatives, and the goals (demands) which seem reasonable 
to achieve. However, not all goals can be achieved due to conflicts and 
resource limitations. The results are presented in terms of balancing 
the economic and environmental objectives to achieve an optimum solution. 
This preferred solution can be discarded in favor of an alternative for 
whatever reason and the gains and losses can be evaluated directly· from 
the solution summaries. 
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~tional alternatives 
ea (Restore and 
Jm consideration. 
(Restore and Preserve), 
e deleted from 
s deleted from 
(Restore and 
r, Abandon and 
e deleted from 
1g the solutions 
:town as weights 
)rder to convert 
:1to millions of 
!'In in the first 
the goal achieved 
~ million. 
those established by the study team. The preferred solution is to 
restore the Oklawaha River Valley and Lake Rousseau to original conditions 
as specified in the "Corps scenarios" and develop the tourism alternative 
described in the operational alternatives. 
The goal levels established by the study team are indicated in the 
first column under the caption "Goal Levels." These represent judgments 
with respect to demands for the various goals in the Oklawaha River 
Valley and Lake Rousseau. 
The preferred solution for the priorities established by the study 
team is the "restore (to original condition) with tourism development 
alternative" for the Rodman, Eureka and West End reaches with a scenic 
river park alternative in the Upper River Reach. For this tourism devel-
opment solution there are, of course, no navigation benefits. There are 
an estimated 6.765 million visitor days of general recreation benefits 
and 7.34 million visitor days of tourist activities. It should be 
observed that the goal levels set for g e neral recre ation and tourism in 
the CFBC area of 6.765 million and 7.34 million visitor days, respec-
tively, were exactly achieved. However, one should note the under- and 
overachievement in other goal levels e stablished for the CFBC area. 
The goal leve l for wildlife d ev e lopme nt b e nefits in hunting days was 
not achieved because of resource limitations and the competing or 
conflicting goals for other products such as natural river miles or 
we tlands are a or aquat i c habi tat. In the preferred solution wildlife 
development benefits achieved in hunting days were 249,370 hunting days 
compared to a d e sirable goal level of 254,091 hunting days. Likewise, 
o ne would achie v e only 57.285 million dollars of forestry d e velopme nt 
69 

ill ion dollars. 
in the "restore 
ble goal for 
ferred tourism 
OMR cost of 1.191 
: was 16.7 million 
•er, costs were 
· overachieved with 
;olutions. The 16.7 
:he lowest possible 
=s and goals were in 
=nt solution. Reser-
Nhile such factors as 
res, natural features 
ming is to avoid the 
o as a decision-
s of this study 
t ratio. Since 
tave shown the 
:ed and presented by 
: analysis. For the 
~able S-4) . However, 
ralue of benefits and 
costs as they might be calculated by the Corps of Engineers as 360 million 
dollars and 93 million dollars, respectively (Table S-5). 
We have also expanded the benefit cost ratio to include those ben-
efits from agricultural development, forestry development and tourism 
development as described in the "expanded benefits" row (Table S-5). 
These benefits are not normally given dollar values. The resulting ben-
efit cost ratio from expanding the dollar evaluation of benefits is 11.146 
for the tourism development alternative. Similar valuations could be 
made for the environmental goals if one wishes to assign appropriate 
dollar values to the outputs achieved or damages averted. 
The goal programming technique of selecting project alternatives 
allows one to look at the "next best" solutions or to "force" a particular 
solution in order to observe the goal levels achieved by the "next best" 
solution which may be preferred for some institutional, political or 
technical reason not included in the goal levels specified in this study. 
Because the tourism development alternative tends to dominate the alter-
natives in the CFBC area, a second solution was obtained by analyzing 
solution sensitivity to several goal weights and by deleting the tourism 
development and scenic river park operational alternatives from consid-
eration. The next best solution was to "restore to original conditions 
and develop a national recreation area" in Rodman, Eureka and Upper River 
Reaches with a wild and scenic river option in the West End Reach. The 
latter, a wild and scenic river in the West End Reach, requires some 
explanation. To restore with a wild and scenic river development option 
in the West End Reach assumes two conditions. First, Lake Rousseau would 
be maintained as it currently exists in the restore scenario. Secondly, 
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the wild and scenic river option for West End results from the benefits 
(!) 
l':: 
(!) 
.tl produced in the lower Withlacoochee when managed as a wild and scenic 
.jJ 
l':: 
GJ 
f.: o., 
river when the existing channel is filled and the normal outflow from 
0 
rl 
(j) 
;.> Lake Rousseau is restored to the lower Withlacoochee. 
(j) 
::J 
f-' 
Ul 
The results of the next best solution, "restore with a national 
·rl 
).< 
:J 
0 
E' 
recreation area" in Rodman, Eureka and Upper River with a "wild and 
'0 
l':: 
ro scenic river" in West End, can be compared directly with the preferred 
.., 
;..: 
Ql 
[.; solution in Table S-4. For example, in this solution general recreation 
p, 
0 
rl 
(!) benefits are underachieved at a level of 4.637 million dollars, which is 
> 
"' Q 
>· 
short of the 6.765 million dollars set for a goal achievement level. 
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..., 
Cl 
(!) 
).< 
Wildlife development benefits are larger than for the tourism development 
.0 
""' 
<J 
alte rnative but still underachieved relative to the specified goal. 
l':: 
(!) 
E: 
0.., Forestry development benefits in this solution are only a fraction of the 
0 
rl 
(J 
> 
CJ 
goal level possibility and considerably less than in the preferred 
Q 
rl 
"I) solution because of the constraints on timber harvest in both a national 
H 
:J 
<J 
,.., 
;:J recreation area and in a wild and scenic river alternative. 
u 
·rl 
H 
(j\ 
,; Fishing benefits are about the same as the preferred solution but in 
Ul 
;:J 
rl 
'"' 
both cases these were significantly underachieved. However, tourism 
:n 
+' 
·rl deve lopment benefits we re minimal at only 480 thousand days compared with 
4-1 
(!) 
l':: 
(!) 
.Q 'U 
the achieved goal of 7.34 million in the preferred solution. Capital 
(!) 
'0 'U 
<U 
" ·rl rl ,,. u 
costs are slightly lower at 60.567 million dollars and OMR costs are 
·d l':: 
+' ·rl 
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<1l +' significantly lower in the operation and management of a national recre-
:J 0 
0' l':: 
~ >. 
0 rl ation area or wild and scenic river as opposed to intensive tourism 
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•·' <1l 
.,, 
:J ..: 
'-" ~· 0 0 ·rl '-J' d evelopment. Environmental goals are not significantly different in the 
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~gineers) stands 
~ tourism development 
1es. 
1 minimizes deviations 
ational recreation area) 
enic River Park" in 
develop a wild and 
fices in general 
t only nominal 
al recreation days 
.ted with the develop-
:hes. However, this 
!nefits than any 
roals a s specified 
>m the basic emphasis 
>r to a scenic river 
1is operational solution 
n qevelopment, the 
ver park development 
ferred solution when 
enter the solution 
er River and West 
' Rodman Reach. One 
may observe that general recreation and tourism development benefits were 
further reduced but a small increase in forestry development benefits 
resulted. The capital and OMR cost reductions were nominal. Again, the 
wild apd scenic river developments in Eureka, Upper River and West End 
with the national forest development in the Rodman Reach do not signifi-
cantly affect the environmental objectives . The benefit cost ratio is 
only 1.55 for this restricted solution. 
A fifth solution was obtained by deleting only the tourism development 
operational alternative from consideration. The resulting preferred 
solution is that of "abandon" the CFBC project in accordance with the 
Corps of Engineers' scenarios. This solution results in a small increase 
in forestry development benefits and a significant increase in fishing 
benefits with an enormous decrease in general recreatin benefits. However, 
capital and OMR costs were minimized . The abandon alternative is 
significant in terms of an increase in reservoir shoreline. The 2.344 
benefit cost ratio for the abandon alternative reflects both lower costs 
and benefits. 
A sixth alternative solution was obtained by deleting from consideration 
the tourism development, national recreation area (restore and preserve), 
scenic river park, wild and scenic river, abandon and national forest 
operational alternatives. These changes resulted in construction of the 
upland alignment with Rodman at 18 feet. The upland alignment with 
Rodman Pool at 20 feet MSL and the authorized project were both less 
desirable "construct" alternatives. Of course, the upland Rl8 alignment 
provides exact achievement of expected commercial navigation benefits but 
a significant underachievement in general recreation and tourism 
75 \ 
development benefits. There would be some increase in dev~;;; .tnped land 
(business development) benefits over previous alternatives except 
tourism and abandon alternatives. Wildlife development (hunting days) 
was both underachieved and significantly less than for any other 
alternatives which were preferred under the specified conditions. The 
upland R 18 alignment significantly underachieves forestry development 
benefits while achieving higher fishing benefits than the other solutions. 
Both capital and OMR costs were significantly larger for the upland R 18 
alignment than for any of the other alternatives. 
The environmental quality objectives are significantly different in 
the upland R 18 alignment operational alternative. For example, 
reservoir area is overachieved at 3.5 thousand acres while river miles 
are underachieved at 32.4 miles. Wetlands area is underachieved while 
reservoir shoreline is greater than in the other solutions. However, 
other aquatic habitats (rivers and other surface areas) are significantly 
underachieved along with game habitats. A significant change in the 
upland R 18 alignment occurs with respect to water quality. In the 
upland R 18 alignment water quality, as measured by dissolved oxygen in 
each reach, is not maintained in one of the reaches, viz., Rodman. 
A significant environmental change which results from the approved 
project is that rare species habitats for 24 species would decline or, 
more specifically 24 species would be adversely affected by the CFBC 
pre>ject. Cultural features would not be affected but natural features 
would be reduced from 13 to 10 while adverse contamination of the aquifer 
could result in the Summit Reach. The benefit cost ratio produced by the 
upland R 18 alingment is 1.38 as it is traditionally quantified. 
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However, the expanded benefit cost ratio would be 1.62 which is consider-
ably less than for the preferred alternative "tourism development" at 11.146 
or the abandon alternative at 6.42. The small change in benefit cost 
ratio from the traditional quantification to the expanded version in the 
approved project operational alternative is a result of the effects of 
not capitalizing on the tourism potential and on forest development. 
However, the net benefit figure is quite large due to the scale of CFBC 
project. 
Another method of interpreting the data presented in Table S-4 is 
to view the preferred solutions presented as a continuum beginning with 
tourism development and continuing through a series of sequential changes 
in goal levels desired or permitted or in weights attached to the goal 
levels. For example, one would consider tourism development, the preferred 
alternative, as the prime solution or a base run. In fact, this solution 
when tested, shows little sensitivity to changes in the discount rate, 
to changes in capital and OMR costs, to changes in weights for river 
miles and reservoir shoreline, to changes in aquatic habitat and wetlands 
areas nor to changes in rare species habitats. In fact the model is 
sensitive largely to the goal levels and weights for general recreation 
benefits because of the enormous potential for meeting some of these 
demands in Florida from the Oklawaha River Valley and Lake Rousseau. 
If one moves from the preferred solution to force another solution or 
to t e st the sensitivity of the model to a goal level or goal weight change 
then the cause of the largest deviation from the specified goal would be 
one source of developing a second-best solution. If one deletes the 
tourism development operational alternative alone, the resulting 
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TABLE T-4. ALTERNATIVE ESTIMATES OF THE ANNUAL NUMBER OF VISITORS AND TOURIST 
EXPENDITURES TO AN OKLAWAHA NATURAL RIVER AND ASSOCIATED TOURIST 
DEVELOPMENTS BASED ON THREE ASSUMPTIONS OF PARTICIPATION RATES 
Items 
Persons (mil.) 
Food (mil. $) 
Lodging (mil. $) 
Transportation (mil. $) 
Miscellaneous (mil. $) 
(entertainment, gifts 
and other) 
Sub Total (mil.$) 
Reasonable Charge for 
Auto Expenses (mil. $) 
Total (mil.$) 
l* 
0.682 
4.214 
3.197 
2.615 
4.504 
14.530 
7.992 
22.522 
Assumption 
2* 3* 
1.363 3.408 
8.431 21.078 
6.396 15.990 
5.233 13.083 
9.013 22.253 
29.073 72.682 
15.990 39.975 
45.063 112.657 
*Under Number 1 it is assumed that the measure of the number of Visitors and 
their expenditures is 10 percent of the number of visitors to Florida in 1975 
who visited a National or State Park or scenic area (27,260,000 x .25 x .10). 
Under Number 2, the number of visitors and their expenditures are based on 
20 percent and under Number 3, on 50 percent. A similar procedure was 
followed in 1963 by c. C. Osterbind in "Economic Study of the Proposed 
Suwanee National \Vild River." The authors do not expect participation rates 
to exceed 6 percent in this area, based on existing visitations to comparable 
natural areas and theme parks. The multiplier of 0.25 is an average percentage 
of all Florida tourists who look forward to participating in activities related 
to parks, forests, natural scenery, camping and other activities provided by 
a natural river resource (Table T-3). 
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ITURES IN OR NEAR THE 
IVER AND ASSOCIATED 
3 OF PARTICIPATION 
::>n* 
3* 
llars) 
8.010 
7.196 
5.102 
8.679 
2.399 
31.386 
of the number of visitors 
·itors to Florida in 1975 
~60,000 X 0.25 X .10). 
:ures are based on 20 
! was followed in 1963 
1anee National Wild River." 
:he immediate vicinity of 
' expenditures shown in 
shoreline is given a high weight (5 . 0 compared to 0.01) and the tourism 
development and national recreation area (restore and preserve) alternatives 
are deleted from consideration. 
The decision maker should study carefully the results of the 
**preferred solution**, and each alternative solution, to understand the 
goal achievements possible with each alternative. If the results are not 
satisfactory in terms of alternative priorities which may be established 
by local or state interest, by the national interest or by artibration 
to develop an acceptable consensus on the appropriate priorities, ~hen 
adjustments in the priorities (changes in goals, goal levels o~ weights) 
can be made to observe the "new" achievable benefits or conditions and the 
costs of doing so in terms of each eocnomic or environmental parameter. 
In the **preferred solution** and in the alternative solutions the 
various outputs achieved, .using the goal programming technique, are 
determined by the basic alternatives and the operational alternatives 
which are described in the text and documented by data in the appendices 
for each mode of development. Each qperational alternative produces 
different outputs and requires different inputs of resources. For example, 
the development of a wild and scenic river versus a national forest 
alternative would produce different goal achievements because of the resource 
constraints and attributes or because of different priorities. 
In conclusion, the highest and best uses for the Oklawaha River 
Valley and Lake Rousseau are to "restore the CFBC area to its original 
condition" and develop an intensive tourist center which is sensitive to 
the natural rivers and other potentials of the area. 
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TABLE P-l. POPULATION AND TOURIST ESTIMATES FOR FLORIDA AND THE FOUR 
COUNTY CROSS FLORIDA BARGE CANAL STUDY AREA 
BERa) BEAa) Fla/DNRa) Population b) Four County Area 
Year U/Fla. TVA Tourists Citrus Levy Marion Putnam Total 
(million) (million) (million) - 1,000 -
1970 6.791 6.845 
1974 33.5 14.9 92.5 42.4 183.3 
1975 25.300 
1980 9.946 8.926 27.800 51.9 18.0 118.4 48.6 236.9 
1990 80.7 21.9 156.9 56.2 315.7 
2000 14.558 12.714 38.259 105.9 25.4 191.0 63.2 385.5 
2020 151.1 31.9 254.7 76.5 514.2 
2030 20.205 53.246 
Source: a) USDI/BOR. Cross Florida Barge Canal Res t.udy Report: Recreation and 
Related Aspects. DA/COE. Jacksonville, Florida. May, 1976. 
b) MetaSystems, Inc. Cross Florida Barge Canal Project: Socio-Economic 
Evaluation. DA/COE. Jacksonville, Florida. March, 1976. 
A-1 

~ ~----
ruATION IN THE 
nnual Income Per Capita 
~our Jackson- State c) 
:::ounty ville of 
!\rea b) SMSAa) Florida 
($000) ($000) (mil.$) 
2.300 3.432 3.690 
2. "/86 4. 554 4.480 
4.138 5.739 5.768 
5.766 7.600 7.630 
9.979 12.213 12.303 
l2. 728 14.267 
=ct: Socio-Economic 
1, 1976. 
=ct: Overall 
l, 1976. 
- -~-~~ -- ~- -~- ··-·· 
TABLE T-1. SW.1HAFY OF AIR AND AUTO VISITORS' EXPENDITURES IN FLORIDA, 1975 
Auto Air 
Expenditures/Party/Day $ 57.500 $ 69.950 
Nwnbers/Party 2.700 1.800 
Expenditure/Person/Day $ 21.330 $ 38.810 
Nwnber of Nights 13.300 11.300 
Expenditure/Person/Trip $ 281.540 $ 438.960 
Nwnber of Visitors (million) 19.346 7.362 
Total Expenditures (million) $5,446.616 $3,231.616 
Source: An Executive Summary of the 1975 Florida Tourist Study, Division of 
Tourism, Tallahassee, Florida. 
TABLE T-2. ESTIMATED TOURIST EXPENDITURES PER PERSON PER DAY IN FLORIDA, 1975 
Percent of Average 
Item Expenditure Expenditure 
Food 29 $ 6.19 
Lodging 22 4.69 
Transportation 18 3.84 
Miscellaneous 31 6.61 
Total 100 $ 21.33 
Source: An Executive Summary of the 1975 Florida Tourist Study, Division of 
Tourism, Tallahassee, Florida. 
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TABLE T-4. ALTERNATIVE ESTIMATES OF THE ANNUAL NUMBER OF VISITORS AND TOURIST 
EXPENDITURES TO AN OKLAWAHA NATURAL RIVER AND ASSOCIATED TOURIST 
DEVELOPMENTS BASED ON THREE ASSUMPTIONS OF PARTICIPATION RATES 
Assumption 
Items l* 2* 3* 
Persons (mil.) 0.682 1.363 3.408 
Food (mil. $) 4.214 8.431 21.078 
Lodging (mil. $) 3.197 6.396 15.990 
Transportation (mil. $) 2.615 5.233 13.083 
Miscellaneous (mil. $) 4.504 9.013 22.253 
(entertainment, gifts 
and other) 
Sub Total (mil.$) 14.530 29.073 72.682 
Reasonable Charge for 
Auto Expenses (mil. $) 7.992 15.990 39.975 
Total (mil.$) 22.522 45.063 112.657 
*Under Number 1 it is assumed that the measure of the number of Visitors and 
their expenditures is 10 percent of the number of visitors to Florida in 1975 
who visited a National or State Park or scenic area (27,260,000 x .25 x .10). 
Under Number 2, the number of visitors and their expenditures are based on 
20 percent and under Number 3, on 50 percent. A similar procedure was 
followed in 1963 by C. C. Osterbind in "Economic Study of the Proposed 
Suwanee National Wild River." The authors do not expect participation rates 
to exceed 6 percent in this area, based on existing visitations to comparable 
natural areas and theme parks. 
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PROJECT 
Inglis Gulf Total 
195.9 805 . 1 1,334.8 
622.1 922.4 3,074.0 
92.3 805.1 879.4 
500.9 912.1 2,414.8 
1,026.9 
820.7 
Aspects. DA/COE. 
TABLE R-5. SUMMARY OF RECREATION DAYS PROVIDED PER UNIT OF RECREATION 
FACILITY 
Facility 
Bicycle Trail 
Fresh Water Beach 
Picnic Table 
Nature Study Trail 
Hiking Trail 
Camp Site 
Boat Ramp 
Horseback Trail 
I . a) Days Um.t 
181,636/Mile 
202/Front Foot 
908/Table 
40, 364/Mile 
20,182/Mile 
505/Site 
28,255/Lane 
10,091/Mile 
Notes: a) Calculated by: Annual Us~r Occasions Design Demand x lll Peak 
Days ~ 0.55. 
Estimate assumes 2 user occasions/recreation day. 
Sources: Outdoor Recreation in Florida, State of Florida Department of 
Natural Resources, Division of Recreation and Parks, Tallahassee. 
USDI/BOR. Cross Florida Barge Canal Restudy Report: 
and Related Aspects. DA/COE. Jacksonville, Florida. 
A-ll 
Recreation 
May, 1976. 

:ILITIES PER UNIT 
OM & R 
dollars) 
5,600 
55,686 
ll 
1.052 
7,600 
2,641 
794 
3,056 
3,330 
ca, Appendix "A", 
Table 3-2) . 
TABLE R-7. SUMMARY OF PERCENTAGE CHANGE BETWEEN 1972 AND 1978 IN QUANTITIES 
OF OUTDOOR RECREATION ACTIVITIES DEMANDED 
Activity 
Camping, Developed 
Fishing 
Motorcycle, off-road 
Nature Walks 
Pleasure Walking 
Bicycling 
Water Skiing 
Other Boating 
Outdoor Pool Swimming 
Other Outdoor Swimming 
Golf 
Other Outdoor Sports 
Outdoor Concerts, etc. 
Outdoor Sports, Spectating 
Visiting Zoos, Fairs, etc. 
Sightseeing 
Picnicking 
Change in Population 
Change in Family Income 
Jacksonville a) 
l3 
10 
ll 
9 
12 
5 
l5lj 
10 
ll 
10 
9 
10 
a) Orlando 
18 
15 
17 
16 
14 
17 
9 
15 
16 
15 
14 
ll 
a) 
Tampa 
15 
12 
14 
l3 
ll 
14 
6 
ll 
12 
12 
10 
ll 
u.s. 
l3 
ll 
12 
12 
10 
13 
5 
10 
ll 
ll 
9 
l3 
Notes: a) Bureau of Economic Analysis Area. Percentages are for demand by residents 
of a BEA. 
b)Rank for 5 fastest growing. Ties given same rank. Ranks for activities 
9 and 10 are given for BEA's for comparison. 
Source: USDI/BOR, Outdoor Recreation, A Legacy for America, Appendix "A", An 
Economic Analysis, USDI/BOR, December, 1973. (Table 3-2). 
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EATIONAL FACILITIES 
Total 
1972-78 
6.499 
5.499 
6.000 
7.500 
6.000 
4.999 
7 . 500 
9.000 
7.500 
6.499 
12.000 
2.499 
6.999 
9.999 
4.999 
5.499 
5.499 
4.500 
6.499 
Total 
1975-2030 
119.167 
100.833 
110.000 
137.500 
110.000 
91.667 
137.500 
165.000 
137.500 
119.167 
220.000 
45.833 
128.333 
183.333 
91.667 
100.833 
100.833 
82.500 
119.167 
Appendix "A", An 
le 3-2) . 
TABLE R-9. SUMMARY OF PERCENTAGE CHANGES IN DEMANDS FOR RECREATION FACILITIES 
IN THE JACKSONVILLE, BUREAU OF ECONOMIC ANALYSIS AREA 
Activity 
Camping, Developed 
Fishing 
Motorcycle, off-road 
Nature Walks 
Pleasure Walks 
Bicycling 
Water Skiing 
Other Boating 
Outdoor Pool Swim 
Other Outdoor Swim 
Golf 
Other Outdoor Sports 
Outdoor Concerts, etc. 
Outdoor Sports, Spectating 
Visiting Zoos, Fairs, etc. 
Sightseeing 
Picnicking 
Change in Population 
Change in FAmily Income 
Total 
1972-78 
13 
10 
11 
14 
11 
9 
14 
17 
12 
12 
24 
5 
15 
18 
10 
11 
10 
9 
10 
Per Year 
1972-78 
2.167 
1.667 
1.833 
2.333 
1.833 
1.500 
2.333 
2.833 
2.000 
2.000 
4.000 
0.833 
2.500 
3.000 
1.667 
1.833 
1.667 
1.500 
1.667 
Total 
1972-78 
6.499 
4.999 
5.499 
6.999 
5.499 
4.500 
6.999 
8.499 
6.000 
6.000 
12.000 
2.499 
7.500 
9.000 
4.999 
5.499 
4.999 
4.500 
4.999 
Total 
1975-2030 
119.167 
91.667 
100.833 
128.333 
100.833 
82.500 
128.333 
155.833 
110.000 
110.000 
220.000 
45.833 
137.500 
165.000 
91.667 
100.833 
91.667 
82.500 
91.667 
Source: USDI/BOR, Outdoor Recreation, A Legacy for America, Appendix "A", An 
Economic Analysis. USDI/BOR. December, 1973. (Table 3-2). 
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TABLE D-2. DATA FOR THE CAPITAL AND OMR COST FOR THE CFBC AREA: ALL CONSTRUCT 
ALTERNATIVES AND THE ABANDON ALTERNATIVE 
Capital (PV) 
Annual 
OMR Interest During 
Alternative Costs Uncompleted Cost Construct.fon Total 
- - - - - - (million dollars) - - - - - -
Approved Project 
2 7/8% 
' 
25.632 289.562 
( 6 l/8% 2.778 263.930* 54.606 318.536 
6 7/8% 61.293 325.223 
I 
Upland - 20 & 18 
( 27.926 2 7/8% l 306.133 
6 3.062 278.207* 337 . 700 1/8% { f 59.493 ) 
6 7/8% I 344.985 \._ 66.778 
_) 
Abandon 0.273 16.700 0.000 16.700 
*Sunk costs are $104 million. 
Source: DA/COE. Cross Florida Barge Canal Restudy Report: Engineering. DA/COE. 
Jacksonville, Florida. June, 1976. 
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TABLE D-4. SUMMARY OF DATA FOR GOAL CONTRIBUTIONS BY REACH FOR THE CFBC AREA: 
8 8 8 ALL RESTORE ALTERNATIVES* 
0 0 0 
...; "" <I' ~ 
0 0 0 
0 0 0 
0 0 0 
Ill "" <I' ~ 
0 0 0 
0 0 0 
0 0 0 
Ill "" <I' ~ 
0 0 0 
0 0 0 
0 0 0 
ui M 'o;:J' 
~ 
0 0 0 
0 0 0 
0 0 c 
u) M ~ 
~ 
0 0 0 
0 0 0 
0 0 0 
...; "" <I' ~ 
D 0 0 
D 0 0 
D 0 0 
" "" ..; ~
n 
v '" J Ill 
~ +J 
n ·o-i 
'" 8 8 0 ';;; 
- c Ill 
>. 
Goal Rodman 
Commercial Naviagation (mil. $, PV) 0.000 
Flood Damage Reduction (mil. $, PV) 0.000 
Agricultural Development (mil. $, PV) l. 728 
Fishery Development (000 days, 1975**) 31.447 
Reservoir Area (000 acres.) 0.000 
River Miles (miles) 28.400 
Wetlands Area (000 acres.) 0.341 
Reservoir Shoreline (miles) 0.000 
Aquatic Habitat, Other (000 acres.) l. 347 
Water Quality (yes/no) 1.000 
Rare Species ·Effects (no. species) 4.000 
Cultural Features (no. sites) ·l. 000 
Natural Features (no. sites) 4.000 
Aquifer Effects (yes/no) 1.000 
Eureka 
0.000 
0.000 
1.094 
29.121 
0.056 
26.300 
0.737 
0.000 
1.898 
1.000 
1.000 
1.000 
7.000 
1.000 
Reach 
Upper 
River 
0.000 
0.000 
1.644 
l3. 287 
0.000 
12.000 
0.058 
0.000 
0.111 
1.000 
0.000 
0.000 
0.000 
1.000 
West 
End 
0.000 
0.000 
2.407 
24.538 
3.445 
ll. 300 
2.118 
26.300 
0. 712 
1.000 
2.000 
3.000 
2.000 
1.000 
* There are separate tables D-5 through D-15 for those goals which vary for each 
of the other Restore Alternatives. 
**These 1975 baseline data were converted to Average Annual Equivalents for 
computer caluculations. 
A-19 
Total 
0.000 
0.000 
6.828 
98.393 
3.501 
78.000 
3 . 254 
26.300 
4 . 068 
4.000 
7.000 
5.000 
13.000 
4.000 

ALL 
West 
End Total 
' 
..., - -
- - - -
16.656 58.269 
15.644 56.235 
16.850 60.760 
15.411 54.703 
16.165 58.271 
17.199 61.896 
15.804 54.878 
IE CFBC 
West 
End Total 
- - - -
0.099 0.475 
0.058 0.346 
0.131 0.790 
0.038 0.227 
0.089 0. 544 
' 
0.454 1.203 
0.027 0.140 
TABLE D-7. DATA FOR AVERAGE ANNUAL RECREATION USER DAYS BY REACH FOR THE 
CFBC AREA: ALL RESTORE ALTERNATIVES 
Reach 
Upper West 
Alternative Rodman Eureka River End 
- - - - - -(million days) - -
Wild ~ Scenic River 0.320 0.864 0.016 0.400 
National Forest 0.160 0.432 0.008 0.200 
National Recreation Area 1.130 3. 051 0.056 1.412 
Wildlife Area 0.061 0.164 0.003 0.076 
Scenic River Park 0.667 1.800 0.033 0.833 
Tourism Development 1.360 3.672 0.068 1. 700 
Forestry Development 0.053 0.144 0.003 0.067 
TABLE D-8. DATA FOR RECREATION FACILITIES AREA BY REACH FOR THE CFBC 
AREA: ALL RESTORE ALTERNATIVES 
Reach 
Upper West 
Alternative Rodman Eureka River End 
- - ·- - - - (thousand a c res)-
Wild & Scenic River 0.151 0.140 0.014 0.178 
National Forest 0.119 0.112 0.013 0.083 
National Recreation Area 0.162 0.193 0.015 0.188 
Wildlife Area 0.059 0.094 0.012 0.079 
Scenic River Park 0.157 0.155 0.015 0.128 
Tourism Development 0.174 0.227 0.015 0.198 
Forestry Development 0.060 0.087 0.002 0.114 
A-21 
Total 
1.600 
0.800 
5.650 
0.304 
3.333 
6.800 
0.267 
Total 
- - - -
0.483 
0.3 27 
0 .558 
0.244 
0.455 
0.616 
0.263 

S BY REACH FOR THE 
r West 
r End Total 
- - - -
4 1.976 6.379 
l 0.964 4. 345 
3 2.170 8.870 
7 0.731 2.813 
5 1.485 6.381 
9 2.519 10.006 
3 1.124 2.988 
FOR THE CFBC 
!r West 
!r End Total 
- - - - - - - -
0 0 0.100 
0 0 0.050 . 
0 0 0.480 
0 0 0.050 
0 0 0.300 
0 0 7. 340 
0 0 0.050 
TABLE D-11. DATA FOR ANNUAL HUNTING DAYS (1975) BY REACH FOR THE CFBC 
AREA: ALL RESTORE ALTERNATIVES* 
Reach 
Upper West 
Alternative Rodman Eureka River End 
- - - - - (thousand days) - - - - - - -
Wild & Scenic River 85.002 112.651 8.381 47.311 
National Forest 85.059 112.715 8.384 47.769 
National Recreation Area 84.983 112.530 7.891 47.263 
Wildlife Area 85.165 112.756 8.387 47.783 
Scenic River Park 84.991 112.617 8.378 47.552 
Tourism Development 84.961 112.453 7. 542 43.578 
Forestry Development 35.991 48.325 8.418 21.451 
*These 1975 baseline data were converted to Average Annual Equivalents for 
computer calculations. 
TABLE D-12. DATA FOR DEVELOPED LAND AREA BY REACH FOR THE CFBC AREA: 
ALL RESTORE ALTERNATIVES 
Reach 
Upper West 
Alternative Rodman Eureka River End 
- - - - -(thousand acres) - -
Wild & Scenic River 2.764 3.970 0.726 4. 514 
National Forest 2.732 3.942 0.725 4.419 
National Recreation Area 2. 775 4.023 0.727 4.524 
Wildlife Area 2.672 3.924 0.724 4.415 
Scenic River Park 2. 770 3.985 0.727 4.464 
Tourism Development 2.787 4.057 0.729 4.534 
Forestry Development 2.673 3.917 0.714 4.450 
A-23 
Total 
- - - -
253.345 
253.927 
252.667 
254.091 
253.538 
248.534 
114.185 
Total 
- - - - -
11.974 
11.818 
12.048 
11.735 
11.946 
12.107 
11.754 
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CONTROL FOR 
INTAIN 
West 
End Total 
Lars) - - ------
1. 221 12.012 
1. 221 6.028 
1. 221 4.741 
1.167 5.641 
~e to more than $600 
is used (mechanical, 
:!tation (hyacinth or 
innual costs expected 
contract costs at 
hyacinth control in 
acre. Chemical hydrilla 
m $135 to $269 per 
ds for these two weeds 
!r acre. 
TABLE L-1. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
1975 BASEliNE 
Reach 
Upperp) 
a) Rodmanq) 
West 
Land Use Description Eureka River End 
- - - - - - - - - Acres 
Swamp Forests 14,027 19,202 936 705 
Flatwoods 19,858 10,258 0 4,431 
Hardwood Hammocks 903 1,708 0 826 
Pine Hammock 55 11,742 0 0 
Sandhills 1,568 1,828 0 355 
Sand Pine Scrub 5,287 4,465 0 0 
Agricultural Lands 2,462 1,473 1,121 3,174 
Aquatic Habitats 8,502 2,691 169 6,447 
Developed Lands 3,849 3,889 712 4,932 
Total Area 56,511 57,256 2,938 20,870 
A-27 
Total 
- - - -
34,870 
34,547 
3,437 
11,797 
3,751 
9,752 
8,230 
17,809 
13,382 
137,575 

~S , CFBC AREA : TABLE L-3. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
UPLAND R20 ALIGNMENT ALTERNATIVE 
Reach 
.P) West Upperp) West 
a) q) End Total Land Use Description Rodman Eureka River End Total 
;---------------------
----------------------Acres----------------------
684 19,541 Swamp Forests 10,072 18,132 936 684 28,888 
4,407 29,956 Flatwoods 17,378 9,497 0 4,407 31,291 
802 2,666 Hardwood Hammocks 694 1,558 0 802 3, 054 
0 9,501 Pine Hammocks 55 10,982 0 0 11,037 
355 3,321 Sandhills 1,438 1,808 0 355 3,601 
0 9,361 Sand Pine Scrub 5,234 4,443 0 0 9,677 
2,823 7,383 Agricultural Lands 2,372 1,292 1,121 2,823 7,608 
6,602b) 41,222 . b' r) Aquat1c Ha 1tats l3,640d) 3,876h) 169 6,602b) 24,287 
4,436 12,044 Developed Lands 3,317 3,679 712 4,436 12,144 
761 e) 2,580 Unclassified 2,3llg) l,989i) 0 76le) 5,061 
20,870 137,575 Total Area 56,511 57,256 2,938 20,870 137,575 
A-29 

, , CFBC AREA: TABLE L-5. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
ABANDON ALTERNATIVE 
Reach 
J) 
West Upperp) Westm) 
a) q,n) o) End Total Land Use Description Rodman Eureka River End Total 
----------------------
- - - - ------ - Acres - - - -
684 31,416 Swamp Forests 21,038 19,202 936 705 41,881 
4,407 33,454 Flatwoods 20,898 10,258 0 4,431 35,587 
802 3,248 Hardwood Hammocks 903 1,708 0 826 3,437 
0 11,037 Pine Hammock 55 11,742 0 0 11,797 
355 3,632 Sandhills 1,568 1,828 0 355 3,751 
0 9,711 Sand Pine Scrub 5,342 4,465 0 0 9,807 
2,823 7,623 Agricultural Lands 2,462 1,473 1,121 3,174 8,230 
6,602b) 20,387 Aquatic Habitats 1,632 2,691 169 6,447 10,939 
4,436 12,143 Developed Lands 2,613 3,889 712 4,932 12,146 
) 761 e) 4,923 Total Area 56,511 57,256 2,938 20,870 137,575 
3 20,870 137,575 

5 , CFBC AREA: TABLE L-7. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
RESTORE WITH WILD AND SCENIC RIVER ALTERNATIVE 
Reach 
p) 
West Upperp) West 
End Total Land Use Description 
a) Rodmanq) Eureka River End Total 
- - - - - - - - - - - - - acres - - - -
758 42,734 Swamp Forests 21,832 19,191 922 748 42,693 
5,072 36,228 Flatwoods 20,789 10,213 0 4,939 35,941 
874 3,533 Hardwoods Hammocks 903 1,756 0 851 3, 510 
0 11,808 Pine Hammock 55 11,699 0 0 11,754 
381 3, 777 Sandhills 1,558 1,819 0 371 3,748 
0 9,807 Sand Pine Scrub 5, 316 4,454 0 0 9,760 
3,174 8,230 Agricultural Lands 2,462 1,473 1,121 3,174 8,230 
6,27~ 10,823 Aquatic Habitats 1,690 2,691 169 6,275 10,821 
2 4,336 11,491 Developed Lands 2,764 3,970 726 4,514 11,974 
3 20,870 137,575 Total Area 56,511 57,256 2,938 20,870 137,575 
A-33 

-CFBC AREA: TABLE L-9. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
RESTORE WITH NATIONAL RECREATION AREA ALTERNATIVE 
Reach 
West Uppe~) West 
End Total Land Use Description a) Rodmanq) Eureka River End Total 
- - - - (acres) - - - - - - - - - - - - - - - - -
758 42,704 Swamp Forests 21,822 19,157 924 737 42,637 
5,007 36,042 Flatwoods 20,800 10,209 0 4, 941 35,950 
864 3,523 Hardwood Hammocks 903 1,756 0 850 3,509 
0 11,767 Pine Hammock 55 11,694 0 0 11,749 
375 3,756 Sandhills 1,550 1,813 0 . 371 3,734 
0 9,772 Sand Pine Scrub 5,312 4,440 0 0 9,752 
3,174 8,230 Agricultural Lands 2,462 1,473 1,121 3,174 8,230 
6,273 10,821 Aquatic Habitats 1,692 2,691 169 6,273 10,821 
4,419 11,818 Developed Lands 2,775 4,023 727 4, 524 12,048 
20,870 137,575 Total Area 56,511 57,256 2,938 20,870 137,575 
A-35 

PES, CFBC AREA : TABLE L-11. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
RESTORE WITH SCENIC RIVER PARK ALTERNATIVE 
Reach 
p) West Upperp) West r 
a) Rodmanq) r End Total Land Use Description Eureka River End Total 
es) - - - - - - - - - - - - - - - - - (acres) - - - - - - - -
4 757 42,716 Swamp Forests 21,830 19,182 921 751 42,684 
0 5,012 36,091 Flatwoods 20,787 10,210 0 4,978 35,975 
0 862 3,521 Hardwood Hammocks 903 1,708 0 857 3,516 
0 0 11,769 Pine Hammock 55 11,695 0 0 11,750 
0 . 376 3,762 Sandhills 1,818 1,557 0 .373 3,759 
0 0 9,785 Sand Pine Scrub 5,315 4,446 0 0 9,761 
!1 3,174 8,230 Agricultural Lands 2,462 1,473 1,121 3,174 8,230 
i9 6,274 10,822 Aquatic Habitats 1,690 2,691 169 6,273 10,821 
!4 4,415 11,735 Developed Lands 2, 770 3,985 727 4,464 11,946 
38 20,870 137,575 Total Area 56,511 57,256 2,938 20,870 137,575 
A-37 

ES, CFBC AREA: TABLE L-13. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
RESTORE WITH AGRICULTURE AND FORESTRY DEVELOPMENT 
Reach 
p) West Upperp) West 
End Total Land Use Description a) Rodmanq) Eureka River End Total 
~s) - - - - -
- - - - - - - - - (acres) - - - - - - - -
750 42,639 Swamp Forests 21,836 19,200 934 757 42,727 
4,921 35,910 Hardwoods 20,856 10,228 0 4,983 36,067 
847 3,506 Hardwood Hammocks 903 1,756 0 858 3,517 
0 11 '736 Pine Hammocks 55 11,717 0 0 11,772 
369 3,738 Sandhills 1,563 1,821 0 374 3,758 
0 9,742 Sand Pine Scrub 5,331 4,453 0 0 9,784 
3,174 8,230 Agricultural Lands 2,462 1,473 1,121 3,174 8,230 
6,275 10,823 Aquatic Habitats 1,690 2,691 169 6,274 10,822 
4' 534 12,107 Developed Lands 2,673 3,917 714 4,450 11' 754 
20,870 137,575 Total Area 56,511 57,256 2,938 20,870 137,575 
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'ES I CFBC AREA: 
:VE 
~) . Westm) 
r End 
:!S) 
5 705 
0 4,431 
0 826 
0 0 
0 355 
0 0 
!l 3,174 
i9 6,447 
_2 4,932 
0 0 
Total 
- - - -
30,915 
32,067 
3,228 
11,797 
3,621 
9,699 
8,140 
22,947 
12,850 
2,311 
38 20,870 137,575 
TABLE L-15. LAND USES RELATED TO VEGETATION AND HABITAT TYPES, CFBC AREA: 
PRESERVE AND MAINTAIN COMPLETED WORKS WITH NATIONAL RECREATION 
AREA ALTERNATIVE 
Reach 
Upperp) 
a) Rodmanq) 
West 
Land Use Description Eureka River End 
- - - - - - - - - (acres) - - - -
Swamp Forests 10,056 19,157 936 684 
Flatwoods 17,274 10,209 0 4,300 
Hardwood Hammocks 694 1,708 0 802 
Pine Hammock 55 11,683 0 0 
Sandhills 1,420 1,810 0 345 
Sand Pine Scrub 5,204 4,435 0 0 
Agricultural Lands 2,372 1,473 1,121 3,174 
Aquatic Habitats 13,640 2,691 169 6,445 
Developed Lands 5,796 4,082 712 5,120 
Total) 
- - - -
30,833 
31, 783 
3,204 
111738 
3,575 
9,639 
8,140 
22,945 
15,710 
Total Area 56,511 57,256 2,938 20,870 137,575 
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GH L-15 
) Types for Each 
6B,9l 
36,40 
l5,16,2B 
24,29 
~ted, plus 164 
:eau is at 27.5 ft. 
.mpacted plus 19,644 
1l is at 40 ft. MSL 
~cted plus 5~342 
1l is at 20 ft. MSL 
>ervoir have been 
?acted plus 1,510 
)l is at 40 ft. MSL. 
ine data from the 
for Rodman Pool at 
ly the pasture lands 
eloped lands, including 
for Rodman at 1B ft. 
ib1e unknown shifts in 
.1 t of increased sa1ini ty. 
n)Basically no difference from "restore alternative" except that 
BOO acres of impounded water would remain behind Rodman Dam 
resulting in BOO fewer acres of Swamp Forests. 
o) 
No Change from 1975 conditions. 
Sources: All data were summarized, except as designated below, from: 
USDA/FS, Cross Florida Barge Canal Restudy Report: Terrestrial 
Vegetation Study. DA/COE. Jacksonville, Florida. May, 1976. 
p)Upper Oklawaha River data estimated from USGS Quandrangle maps: 
Lake Weir, Florida and Lynne, Florida. 
q)Includes that portion of Lower Oklawaha River and associated 
vegetation from terminus of Forest Service Study area to St. John's 
River. Lateral boundaries are straight line continuation of 
Forest Service lines from terminus to St. John's River. 
r) 
Impoundment data from DA/COE Cross Florida Barge Canal Restudy 
Report: Scenarios. Jacksonville, Florida. November, 1975. 
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SELINE 
TABLE E-2. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: AUTHORIZED PROJECT 
Reach 
West 
e) 
End Total d) Upper West Environmental Indicators (units) Rodman Eureka River End Total 
3,536 11' 250 
Reservoir Area (acres) m) 13,000 19,700 0 3,700 36,400 
543 2,062 f) Other Standing Water (acres) 122 204 23 543 892 
284 1,284 f) Rivers and Streams (acres) 369 409 88 275 1,141 
2,084 3,213 f) Wetlands (acres) 163 502 58 2,084 2,807 
11.3 58.7 f) River Miles 9.1 0 12 11.3 32.4 
26.3 71.3 
(miles) n) Reservoir Shoreline 88 99 0 26.8 213.8 
>4.0 <4.0 
9,227 101,537 
Water Quality (DO/PPM)a,h) <4.0 <4.0 >4.0 >4.0 <4.0 
Game Habitat ( b, i) 29,825 34,059 2,740 8,664 75,288 4,563 87,202 acres) 
a. Deer 27,055 25,704 936 4,011 57,706 
2,664 68,436 
b. Turkey 10,145 27,757 1,833 2,454 42,190 
8,182 58,511 
c. Quail 15,860 24,130 936 3,502 75,949 
1,147 55,406 
d. Gray Squirrel 17' 672 14,047 936 483 33,138 
2,797 31,240 
e. Fox Squirrel 2,110 23,718 0 2,037 27,865 
0 0 (number)c,j) Rare Species Effects -14 -14 -0 -10 -38 
17,193 128,049 
") 
Wildlife Habitat (acres)] 54,126 54,085 2,909 17,627 128,747 
3 5 k) Cultural Features (number) 0 0 0 3 3 
2 13 1) Natural Features (number) 0 0 0 2 2 
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lND R20 
e) West 
End Total 
3,700 18,266 
543 2,062 
275 1,147 
2,084 2,812 
ll. 3 55.4 
26.8 161.3 
.0 >4.0 <4.0 
8,664 87,571 
~ 4,011 74,601 
3 2,545 56,127 
6 3,502 46,952 
6 483 47,359 
0 2,037 28,637 
0 -10 -34 
)9 17,627 128,764 
0 3 4 
0 2 6 
TABLE E-4. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: UPLAND Rl8 
ALIGNMENT ALTERNATIVE 
Reach 
Upper e) West 
Environmental Indicators (units) Rodman d) Eureka River End 
Reservoir Area (acres) m) 9,100 1,566 0 3,700 
Other Standing Water (acres) f) 122 1,374 23 543 
Rivers and Streams (acres) f) 369 415 88 275 
Wetlands (acres) f) 149 521 58 2,084 
River Miles g) 9.1 23.0 12 11.3 
Reservoir Shoreline (miles) g) 45 46. sm> 0 26.8 
Water Quality (00/PPM)a,h) <4.0 <4.0 >4.0 >4.0 
Game Habitat (acres) b, i) 36,818 46,402 2,740 8,664 
a. Deer 34,530 42,599 936 4,011 
b. Turkey 17,245 41,603 1,833 2,454 
c. Quail 18,903 26,654 936 3,502 
d. Gray Squirrel 21,478 28,268 936 483 
e. Fox Squirrel 1,963 24,490 0 2,037 
Rare Species Effects ( c, j) number) 0 -14 0 -10 
Wildlife Habitat 
. ) 
(acres)J 54,513 54,102 2,909 17,627 
Cultural Features (number) k) l l 0 3 
Natural Features (number) 1) 4 4 0 2 
A-47 
Total 
14,366 
2,062 
1,147 
2,812 
55.4 
118.3 
<4.0 
94,624 
82,076 
63,135 
49,995 
51,165 
28,490 
-24 
129,151 
5 
10 

I ALTERNATIVE TABLE E-6. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: RESTORE ALTERNATIVE 
Reach 
Upper e) West West d) 
End Total Environmental Indicators (units) Rodman Eureka River End Total 
Reservoir Area f) 3,536 4,392 (acres) 0 56 0 3,445 3,501 
Other Standing Water f) 122 1,374 543 2,062 (acres) 23 543 2,062 
Rivers and Streams f) 1,225 284 2,101 (acres) 524 88 169 2,006 
Wetlands f) 2,084 3,220 (acres) 341 757 58 2,118 3,254 
ll. 3 78.0 
River Milesg) 28.4 26.3 12 11.3 78.0 
26.3 31.3 Reservoir Shoreline 
(miles) g) 0 0 0 26.3 26.3 
>4.0 >4.0 Water Quality (00/PPM)a,h) >4.0 >4.0 >4.0 >4.0 >4.0 
Game Habitat b, i) 48,217 9,227 108,807 (acres) 49,462 2,740 9,995 1101414 
4,563 94,472 a. Deer 44,153 45,659 936 5,331 96,079 
2,664 74,611 b. Turkey 27,209 44,641 936 3,092 75,878 
8,182 59,606 c. Quail 20,937 28,713 1,884 8,897 60,431 
1,147 61,581 d. Gray Squirrel 30,121 30,216 936 1,248 62,521 
2,797 31,295 e. Fox Squirrel 2,295 26,262 0 3,464 32,021 
+l +4 Rare Species Effects 
(number)c,j) +4 +l 0 +2 +7 
. ) 
17,193 112,569 Wildlife Habitat (acres)] 53,981 53,966 2,909 17,193 128,049 
Cultural Features k) 3 5 (number) l l 0 3 5 
Natural Features l) 2 l3 (number) 4 7 0 2 13 
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lE TO ORIGINAL 
West 
End Total 
3,445 3,501 
543 2,062 
169 2,006 
2,116 3,252 
ll. 3 78.0 
26.3 26.3 
) >4.0 >4.0 
9,819 109,933 
5,155 95,598 
2,926 75,516 
8,741 60,001 
1,215 62,348 
3,321 31,739 
+2 +7 
17' 015 127,566 
3 5 
2 l3 
TABLE E-8. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: RESTORE TO ORIGINAL 
CONDITIONS FOR A NATIONAL FOREST ALTERNATIVE 
Reach 
e) 
a) Upper West Environmental Indicators (units) Rodman Eureka River End Total 
Reservoir Area (acres) 0 56 0 3,445 3,501 
Other Standing Water (acres) 122 1,374 23 543 2,062 
Rivers and Streams (acres) 1,225 524 88 169 2,006 
Wetlands (acres) 341 737 58 2,116 3,252 
River Miles 28.4 26.3 12.0 1,1. 3 78.0 
Reservoir Shoreline (miles) 0 0 0 26.3 26.3 
Water Quality (DO/PPM) a) >4.0 >4.0 >4.0 >4.0 >4.0 
Game Habitat (acres) b) 48,098 49,350 2,727 9,914 110,089 
a. Deer 44 '034 . 45,547 923 5,250 95,754 
b. Turkey 27,176 44,529 923 3,023 75,652 
c. Quail 20,822 28,614 1,884 8,816 60,136 
d. Gray Squirrel 30,031 30,168 923 1,238 62,360 
e. Fox Squirrel 2,287 26,163 0 3,393 31,843 
Rare Species Effects (number) c) +4 +l 0 +2 +7 
Wildlife Habitat (acres) 53,862 53,854 2,896 17' 110 127,722 
Cultural Features (number) l l 0 3 5 
Natural Features (number) 4 7 0 2 l3 
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>RE TO ORIGINAL 
West 
End Total 
3,445 3,501 
543 2,062 
169 2,006 
2,116 3,252 
11.3 78.0 
26.3 26.3 
>4.0 >4.0 
9,809 109,858 
5,145 95,523 
2,916 75,430 
8,732 59,973 
1,203 62,293 
3,409 31,800 
+2 +7 
17,005 127,491 
3 5 
2 13 
TABLE E-10. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: RESTORE TO ORIGINAL 
CONDITIONS FOR A WILDLIFE AREA ALTERNATIVE 
Reach 
Upper e) West 
Environmental Indicators (units) Rodman d) Eureka River End Total 
Reservoir Area (acres) 0 56 0 3,445 3,501 
Other Standing Water (acres) 122 1,374 23 543 2,062 
Rivers and Streams (acres) 1,225 524 88 169 2,006 
Wetlands (acres) 341 737 58 2,117 3,253 
River Miles 28.4 26.3 12.0 11.3 78.0 
Reservoir Shoreline (miles) 0 0 0 26.3 26.3 
Water Quality (DO/PPM) a) >4.0 >4.0 >4.0 >4.0 >4.0 
Game Habitat (acres) b) 48,158 49,368 2,728 9,917 110,171 
a. Deer 44,094 45,565 922 5,253 95,836 
b. Turkey 27,195 44,547 922 3,019 75,685 
c. Quail 20,879 28,623 1,884 8,820 60,206 
d. Gray Squirrel 30,075 30,173 922 1,235 62,407 
e. Fox Squirrel 2,291 26,172 0 3,399 31,862 
Rare Species Effects (number) c) +4 +1 0 +2 +7 
Wildlife Habitat (acres) 53' 922 53,872 2,897 17,114 127,805 
Cultural Features (number) 1 1 0 3 5 
Natural Features (number) 4 7 0 2 13 
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RE TO ORIGINAL 
West 
End Total 
3,445 3,501 
543 2,062 
169 2,006 
2,116 3,252 
11.3 78.0 
26.3 26.3 
>4.0 >4.0 
9,869 109,961 
5,205 95,626 
2,972 75,542 
8,776 60,026 
1,147 62,218 
3,447 31,858 
+2 +7 
17,065 127,594 
3 5 
2 13 
TABLE E-12. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: RESTORE TO ORIGINAL 
CONDITIONS FOR A TOURISM DEVELOPMENT ALTERNATIVE 
Reach 
e) West d) Upper Environmental Indicators (units) Rodman Eureka River End Total 
Reservoir Area (acres) 0 56 0 3,445 3,501 
Other Standing Water (acres) 122 1,374 23 543 2,062 
Rivers and Streams (acres) 1,225 524 88 169 2,006 
Wetlands (acres) 341 737 58 2,118 3,254 
River Miles 28.4 26.3 12.0 11.3 78.0 
Reservoir Shoreline (miles) 0 0 0 26.3 26.3 
Water Quality (DO/PPM) a) >4.0 >4.0 >4.0 >4.0 >4.0 
Game Habitat (acres) b) 48,043 49,235 2,453 9,797 109,798 
a. Deer 43,979 45,432 919 5,133 95,463 
b. Turkey 27,143 44,414 919 2,906 75,382 
c. Quail 20,815 28,569 1,884 8,707 59,975 
d. Gray Squirrel 29,996 30,091 919 1,213 62,219 
e. Fox Squirrel 2,281 26,088 0 3,293 31,662 
Rare Species Effects (number) c) +4 +1 0 +2 +7 
Wildlife Habitat (acres) 53,807 53,769 2,892 16,995 127,433 
Cultural Features (number) 1 1 0 3 5 
Natural Features (number) 4 7 0 2 13 
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>RE TO ORIGINAL 
mT ALTERNATIVE 
West 
End Total 
3,445 3,501 
543 2,062 
169 2,006 
2,117 3,253 
11.3 78.0 
26.3 26.3 
>4.0 >4.0 
4,525 48' 773 
0 34,575 
0 37,566 
3,428 18,381 
1,231 29,847 
0 0 
+2 +7 
17,079 127,786 
3 5 
2 l3 
TABLE E-14. ENVIRONMENTAL QUALITY PARAMETERS, CFBC AREA: PRESERVE AND 
MAINTAIN ALTERNATIVE 
Reach 
Upper e) West 
Environmental Indicators (units) Rodman d) Eureka River End 
Reservoir Area (acres) l3,000m) 56 f) 0 3,536f) 
Other Standing Water (acres) f) 122 1,374 23 543 
Rivers and Streams (acres) f) 369 524 88 284 
Wetlands (acres) f) 149 737 58 2,084 
River Miles 
g) 9.1 26.3 12 11.3 
Reservoir Shoreline (miles) g) 88 0 0 26.3 
Water Quality (DO/PPM)a,h) <4.0 >4.0 >4.0 >4.0 
Game Habitat (acres) b, i) 29,825 49,403 2,740 9,227 
a. Deer 27,055 45,600 936 4,563 
b. Turkey 10,146 44,582 1,833 2,664 
c. Quail 15,860 28,654 936 8,182 
d. Gray Squirrel 17,672 30,157 0 1,147 
e ·. Fox Squirrel 2,110 26,203 0 2,797 
Rare Species Effects (number)c,j) -12 0 0 0 
Wildlife Habitat 
. ) 
(acres)] 54,126 53,966 2,909 17,193 
Cultural Feature s (number) k) 0 l 0 3 
Natural Features (number) l) 0 7 0 2 
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Total 
16,592 
2,062 
1,265 
3,028 
58.7 
114.3 
<4.0 
91,195 
76,354 
59,225 
53,632 
49,912 
31 '110 
-12 
128,194 
4 
9 

ERVE AND MAINTAIN 
RNATIVE 
west 
End Total 
3,536 16,592 
543 2,062 
284 1,265 
2,082 3,026 
11.3 58.7 
26.3 114.3 
>4.0 <4.0 
9,041 90,648 
4, 377 77' 607 
2,488 58' 776 
8,017 53,169 
1,102 49,699 
2,742 30,889 
0 
-12 
17,025 127,665 
3 4 
2 9 
SUMMARY OF NOTES AND SOURCES OF DATA FOR TABLES E-1 THROUGH E-15 
Notes: a)A dissolved oxygen level of 4.0 ppm was established as the minimum 
for a warm water fishery. 
Sources: 
b)Habitat classified as "very low quality" was omitted unless it was 
the only habitat for one of the principal species. 
c)A "0" indicates no change, a "+" indicates an increase, and a "-" 
indicates a decrease in the population of rare and endangered 
species. 
d) Includes that portion of Lower Oklawaha River from terminus of 
Forest Service Study Area to St. John's River. Lateral boundaries 
are straight line continuations of Forest Service boundaries. 
e)Upper Oklawaha River data estimated from USGS Quadrangle maps: 
Lake Weir, Florida and Lynne, Florida. 
f)USDA/FS. Cross Florida Barge Canal Restudy Report: Terrestrial 
Vegetation Study. DA/COE. Jacksonville, Florida. May, 1976. 
Vol. I. 
g)USDA/FS. Cross Florida Barge Canal Restudy Report: Terrestrial 
Vegetation Study. DA/COE. Jacksonville, Florida. May, 1976. 
Vol. II. 
h)USDI/USGS. Cross Florida Barge Canal Restudy Report: Water 
Quality Aspects. DA/COE. Jacksonville, Florida. February, 1976. 
i)Florida Game and Fresh Water Fish Commission. Cross Florida Barge 
Canal Restudy Report: Wildlife Study. DA/COE. Jacksonville, 
Florida. May, 1976. Vol .. I, Vol. V. 
j)Florida Game and Fresh Water Fish Commission. Cross Florida Barge 
Canal Restudy Report: Wildlife Study. DA/COE. Jacksonville, 
Florida. May, 1976. Vols. I - V. 
k)DA/COE. Cross Florida Barge Canal Restudy Report: Environmental 
(Preliminary). DA/COE. Jacksonville, Florida. June, 1975. 
l) 1 ·a d h · h · · F or1 a Game an Fres Water Fls Comm1ss1on. 
Canal Restudy Report: Wildlife Study. DA/COE. 
Florida. May, 1976. Vol. I. 
Cross Florida Barge 
Jacksonville, 
m)DA/COE. Cross Florida Barge Canal Restudy Report: 
DA/COE. Jacksonville, Florida. November, 1975. 
n)USDA/FS. Cross Florida Barge Canal Restudy Report: 
Vegetation Study. DA/COE. Jacksonville, Florida. 
Appendices, Impacted Area Maps. 
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Scenarios. 
Terrestrial 
May, 1976. 

ON DEVELOPMENT IN THE 
R ALTERNATIVE 
r West 
r End Total 
10 40 
133 287 
23 23 
0 54 
10 29 
0 47 
2 2 
178 483 
ON DEVELOPMENT IN 
ALTERNATIVE 
'r West 
'r End Total 
3 0 30 
0 65 186 
0 10 10 
0 0 41 
0 6 21 
0 0 35 
0 2 2 
.3 83 327 
TABLE C-9. CHANGES IN LAND USES RESULTING FROM RECREATION DEVELOPMENT IN 
THE CFBC AREA: RESTORE FOR NATIONAL RECREATION AREA ALTERNATIVE 
Reach 
Upper West 
Land Use Rodman Eureka River End Total 
Swamp Forests (acres) 16 45 15 21 97 
Flatwoods (acres) 98 49 0 131 278 
Hardwood Hammocks (acres) 0 0 0 24 24 
Pine Hammock (acres) 0 59 0 0 59 
Sandhills (acres) 18 15 0 0 43 
Sand Pine Scrub (acres) 30 25 0 0 55 
Wetlands (acres) 0 0 0 2 2 
Developed Lands (acres) 162 193 15 188 558 
TABLE C-10. CHANGES IN LAND USES RESULTING FROM RECREATION DEVELOPMENT IN 
THE CFBC AREA: RESTORE FOR WILD LIFE AREA ALTERNATIVE 
Reach 
Upper West 
Land Use Rodman Eureka River End Total 
Swamp Forest (acres) 1 4 12 1 18 
Flatwoods (acres) 45 32 0 60 137 
Hardwood Hammocks (acres) 0 0 0 12 12 
Pine Hammock (acres) 0 39 0 0 39 
Sandhills (acres) 4 6. 0 5 15 
Sand Pine Scrub (acres) 9 13 0 0 22 
Wetlands (acres) 0 0 0 1 1 
Developed Lands (acres) 59 94 12 79 244 
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-------- -- - ---- '--'-----
[ON DEVELOPMENT IN 
:...TERNATIVE 
r West 
~ End Total 
) 7 50 
) 94 253 
) 17 17 
) 0 58 
) 8 29 
) 0 46 
) 2 2 
5 128 455 
CON DEVELOPMENT IN 
'IVE 
--- --- - -
-- --
~ West 
c End Total 
7 8 95 
) 151 318 
) 27 27 
D 0 72 
D 12 39 
D 0 65 
0 0 0 
7 198 616 
TABLE C-13. CHANGES IN LAND USES RESULTING FROM RECREATION DEVELOPMENT 
IN THE CFBC AREA: RESTORE FOR FORESTRY DEVELOPMENT ALTERNATIVE 
Reach 
Upper West 
Land Use Rodman Eureka River End Total 
Swamp Forests (acres) 2 2 2 1 7 
Flatwoods (acres) 42 30 0 89 161 
Hardwood Hammocks (acres) 0 0 0 16 16 
Pine Hammock (acres) 0 36 0 0 36 
Sandhills (acres) 5 7 0 7 19 
Sand Pine Scrub (acres) 11 12 0 0 23 
Wetlands (acres) 0 0 0 1 1 
Developed Lands (acres) 60 87 2 114 263 
TABLE C-15. CHANGES IN LAND USES -RESULTING FROM RECREATION DEVELOPMENT IN 
THE CFBC AREA; PRESERVE AND MAINTAIN FOR A NATIONAL RECREATION 
AREA ALTERNATIVE 
Reach 
Upper West 
Land Use Rodman Eureka River End Total 
Swamp Forests (acres) 16 45 0 21 82 
Flatwoods (acres) 104 49 0 131 284 
Hardwood Hammocks (acres) 0 0 0 24 24 
Pine Hammock (acres) 0 59 0 0 59 
Sandhills (acres) 18 15 0 10 43 
Sand Pine Scrub (acres) 30 25 0 0 55 
Wetlands (acres) 0 0 0 2 2 
Developed Lands (acres) 168 193 0 188 549 
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ALONG THE TABLE F-7. SUMMARY OF RECREATION AND SUPPORT FACILITIES REQUIRED IN THE 
~WILD AND CFBC AREA: RESTORE FOR A WILD AND SCENIC RIVER ALTERNATIVE 
TES 
Reach 
Upper West 
West Type of Facility (units) Rodman Eureka River End Total 
End Total 
Bicycle Trail (miles) 1 2 0 2 5 
0 2,920 
Freshwater Swim Frontage (feet) 0 0 0 890 890 
0 31 
0 4 Picnic Table (units) 40 100 5 40 185 
0 0 Nature Study Trail (miles) 1 2 .5 1 4.5 
0 57 
Hiking Trail (miles) 5 10 0 2 17 
0 8 
0 117 Camping Site (units) 40 100 5 0 145 
0 518 Boat Ramp-Freshwater (lanes) 2 2 1 0 5 
0 37 
Boat Ramp-Saltwater (lanes) 0 0 0 2 2 
0 3,214 
Horseback Trail (miles) 1 2 0 5 8 
Bathing Change Shelter (units) 0 0 0 1 1 
Sewage Treatment Plant (units) 2 3 1 2 8 
Sanitary Facility (units) 4 6 2 4 16 
Access Road (miles) 8 5 1 15 29 
Circulation Road (miles) 10 10 0 0 20 
Wash House (units) 1 1 1 1 4 
- --- -- ------ --- -- - ----------- -- --- -- -- -
Total Area (acres) 453 420 42 534 1,449 
Developed Area (acres) 151 140 14 178 483 
Recreation Facilities (ac res) 17 36 2 19 74 
Support Facilities (acres) 134 104 1 2 159 409 
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TABLE F-9. SUMMARY OF RECREATION AND SUPPORT FACILITIES REQUIRED IN THE CFBC 
AREA: RESTORE FOR A NATIONAL RECREATION AREA ALTERNATIVE 
Reach 
Type of Facility (units) Rodman Eureka 
Bicycle Trail (miles) 5 10 
Freshwater Swim Frontage (feet) 0 594 
Picnic Table (units) 40 150 
Nature Study Trail (miles) 1 5 
Hiking Trail (miles) 10 30 
Camping Site (units) 40 150 
Boat Ramp-Freshwater (lanes) 2 2 
Boat Ramp-Saltwater (lanes) 0 0 
Horseback Trail (miles) 1 10 
Bathing Change Shelter (units) 0 1 
Sewage Treatment Plant (units) 4 6 
Sanitary Facility (units) 6 10 
Access Road (miles) 8 5 
Circulation Road (miles) 10 10 
Wash House (units) 1 1 
Total Area (acres) 486 579 
Developed Area (acres) 162 193 
Recreation Facilities (acres) 26 87 
Support Facilities (acres) 136 106 
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Upper 
River 
0 
0 
5 
0.5 
0 
5 
1 
0 
0.5 
0 
1 
3 
1 
0 
1 
45 
15 
3 
12 
West 
End 
5 
890 
40 
2 
5 
0 
0 
2 
5 
1 
4 
6 
15 
0 
0 
564 
188 
28 
160 
Total 
20 
1,484 
235 
8.5 
45 
195 
5 
2 
16.5 
2 
15 
25 
29 
20 
3 
1,674 
558 
144 
414 

IQUIRED IN THE 
IATIVE 
West 
End 
0 
0 
30 
0.5 
0 
0 
0 
1 
o -
0 
1 
4 
7 
0 
0 
237 
79 
5 
74 
Total 
0 
0 
124 
1.5 
3 
90 
1 
1 
0 
0 
5 
12 
17 
3 
3 
732 
244 
27 
217 
TABLE F-ll. SUMMARY OF RECREATION AND SUPPORT FACILITIES REQUIRED IN THE CFBC 
AREA: RESTORE FOR A SCENIC RIVER PARK ALTERNATIVE 
Reach 
Upper West 
Type of Facility (units) Rodman Eureka River End Total 
Bicycle Trail (miles) 2 5 0 2 9 
Freshwater Swim Frontage (feet) 0 1,782 0 1,780 3,562 
Picnic Table (units) 40 100 10 40 190 
Nature Study Trail (miles) 2 3 0.5 0.5 6 
Hiking Trail (miles) 5 10 0 0 15 
Camping Site (units) 40 100 10 0 150 
Boat Ramp-Freshwater (lanes) 2 2 1 0 5 
Boat Ramp-Saltwater (lanes) 0 0 0 2 2 
Horseback Trail (miles) 2 5 0 2 9 
Bathing Change Shelter (units) 0 2 0 2 4 
Sewage Treatment Plant (units) 3 5 1 3 12 
Sanitary Facility (units) 6 12 2 6 26 
Access Road (miles) 8 5 1 10 24 
Circulation Road (miles) 10 10 0 0 20 
Wash House (units) 1 1 1 0 3 
---------------------------------------
Total Area (acres) 471 465 45 384 1,365 
Developed Area (acres) 157 155 15 128 455 
Recreation Facilities (acres) 22 49 3 16 90 
Support Facilities (acres) 135 106 12 112 365 
A-69 

!UIRED IN THE 
,TERNATIVE 
West 
End Total 
5 20 
3,560 5,342 
80 420 
2 13 
5 45 
0 310 
0 5 
2 2 
5 26 
4 6 
4 19 
8 32 
15 29 
0 20 
0 3 
------- - -
594 1,848 
198 616 
37 198 
161 418 
TABLE F-13. SUMMARY OF RECREATION AND SUPPORT FACILITIES REQUIRED IN THE CFBC 
AREA: RESTORE FOR AN AGRICULTURE AND FORESTRY DEVELOPMENT 
ALTERNATIVE 
Reach 
Upper West 
Type of Facility (units) Rodman Eureka River End Total 
Bicycle Trail (miles) 0 0 0 0 0 
Freshwater Swim Frontage (feet) 0 297 0 223 520 
Picnic Table (units) 20 30 4 20 74 
Nature Study Trail (miles) 0.5 0.5 0 0 1 
Hiking Trail (miles) 0 0 0 0 0 
Camping Site (units) 20 30 0 0 50 
Boat Ramp-Freshwater (lanes) 1 1 0 0 2 
Boat Ramp-Saltwater (lanes) 0 0 0 1 1 
Horseback Trail (miles) 0 0 0 0 0 
Bathing Change Shelter (units) 0 1 0 1 2 
Sewage Treatment Plant (units) 1 2 1 2 6 
Sanitary Facility (units) 2 4 2 4 12 
Access Road (miles) 4 5 0 10 19 
Circulation Road (miles) 2 5 0 0 7 
Wash House (units) 1 1 0 0 2 
---------------------------------------
Total Area (acres) 180 261 6 342 789 
Developed Area (acres) 60 89 2 114 263 
Recreation Facilities (acres) 6 8 1 3 18 
Support Facilities (acres) 54 79 1 110 245 
A-71 

~UIRED IN THE 
I RECREATION 
West 
End 
5 
890 
40 
2 
5 
0 
0 
2 
5 
1 
4 
6 
15 
0 
1 
564 
188 
28 
Total 
18 
2,730 
270 
8.5 
45 
190 
4 
2 
16 
3 
15 
24 
28 
20 
3 
1,647 
549 
146 
160 403 
TABLE S-1. SUMMARY OF ECONOMIC AND ENVIRONMENTAL GOALS WITH APPROXIMATE 
DOLLAR EQUIVALENTS FOR EACH GOAL WEIGHT FOR THE CFBC AREA 
Equivalents 
Objective/Goal Weights Units Dollars 
Economic 
Commercial Navi gation (mil.$, PV) 
General Recreation (mil. days, AA) 
Flood Control (mil.$, AA) 
Developed Land (000 ac.) 
Agric ultur al Development (nil.$ , PV) 
Wildlife Development (000 days) 
Forestry Development (mil . $, PV) 
Fishery Development (000 days) 
Tourist Development (mil. days, AA) 
Faci lities Area (000 ac.) 
Capi·tal Cost (mil.$, PV) 
OMR Cost (mil.$, AA) 
Environmental 
Reservo ir Are a (000 ac.) 
River Miles (miles) 
We tlands Area (000 ac.) 
Reservoir Shore line (miles) 
Aquatic Habitat, Others (000 ac.) 
Wate r Qua lity (yes/no) 
Game Habitat (000 ac.) 
Rare Species Habitat (no. species) 
Cultural Fe atures (no. sites) 
Na tural Features (no . s ite s) 
Aquifer Effects (yes/no ) 
1.0 
47.43* 
26.35* 
6.0 
1.0 
0.126* 
1. 610* 
0.076* 
79.0 
3.0 
1.0 
:::!6.35* 
0.460 
0.020 
0.460 
0.010 
0.460 
10.0 
0.70 
5.0 
5.0 
5.0 
1 20.0 
$1 
1 day 
$1 
1 acre 
$1 
1 day 
$1 
1 day 
1 day 
1 acre 
$1 
$1 
1 acre 
1 mile 
1 acre 
1 mile 
1 acre 
1 reach 
1 acre 
1 species 
1 site 
1 site 
i f a f f ect ed 
* Inc ludes capitalization of average annual values at 2 7/8 percent. 
A-73 
$1 
$1.80 
$1 
$6,000 
$1 
$3 
$1 
$1.80 
$3 
$3,000 
$1 
$1 
$460 
$20,000 
$460 
$10,000 
$460 
$10 mil. 
$700 
$5 mil. 
$5 mil. 
$5 mil. 
$1 20 mil. 
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